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Abstract 
The project undertaken is WAP Video Streaming System (W AP-VSS). This proposal 
consists of four parts. The first part contains the project overview, scope, objectives and 
limitations. It is then followed by the literature review/survey done on the proposed 
project from various sources. In this second part, I have also discussed on the related 
projects, which others have done earlier. The third part of this proposal discusses on the 
planning and methodology to develop this proposed project. Apart from that, this part of 
the proposal also discusses on the project consideration, whereby what are the 
consideration that have been considered prior to the proposal of this project. The last part 
of this proposal lay out the project flow, system design, interface and also the expected 
result. 
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1.2 Project Scope 
1.2.1 Introduction 
People on the move need services, information and entertainment that can keep up with 
them. With access to mobile services, decisions and interactions happen here and now. 
The value of mobile services to end-users is boosted by three separate elements: 
personalization, time-sensitivity and location awareness. Combining these three 
effectively adds even more value. 
Wireless application protocol (W AP) is a protocol that has successfully established a de 
facto standard for the way in which wireless technology is used for Internet access. W AP 
technology has been optimized for information delivery to thin-client devices, such as 
mobile phones. 
Mobile services powered by W AP have been widely accepted by users. It is expected that 
W AP users will increase tremendously by in a couple of years. In part, 1his growth is 
driven by the introduction of General Packet Radio Service (GPRS), WAP 2.0, 
Bluetooth, 3G Technologies, Mobile Commerce etc. 
What is the common use of a Personal Digital Assistant (PDA) or a mobile phone or a 
pocket PC these days? Many of us uses PD As, mobile phones and even pocket PCs make 
and receive calls, to balance our checkbook while on the road, retrieving information of 
our clients, wireless emails etc. Have we ever thought about watching a few minutes 
streaming video clips? Due to this, we have thought about the possibility of customizing 
streaming content for mobile audiences. Therefore, we came up with this project - 
encoding streaming content for mobile devices. 
From our research, we found that neither the mobile devices manufacturers nor streaming 
media encoding utility developers have done all they can to make the process- however 
the results are compelling. 
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1.2.2 Objective and Signific~nce 
The objective of this project is to enable streamed video to be accessed and viewed 
through W AP-enabled mobile devices. The completed project will enable streamed video 
to be accessed at anytime, anywhere through mobile devices. 
1.2.3 Limitation 
The development and testing will be done on the facilities provided by Nokia and 
Phone.com. As this proposed project has yet to be built by any mobile device 
manufacturers or media coding utility developers, therefore we were unable to have any 
references to refer. However, to develop any project, one should be aware of the 
significant hurdles involved. 
• Device usability is the first trip-up point. The first furtive attempts to equip PDAs 
and other mobile devices for streaming were real memory-drainers. Memory of 
mobile devices has always deterred one from 'upgrading' the capabilities of 
mobile devices. Over the last year or so, internal and expandable memory PDAs 
and other mobile devices have increased significantly. However, the increased 
memory is still unable to support the additional function change. 
• The main device problem is battery power. The 'richer' a presentation, the more 
juice it will demand from the device, thus the quicker its overall performance will _ 
deteriorate. There are still many PDAs and other mobile devices that run on AA 
batteries. Even Energizers Bunnies will be de-energised with too many streaming 
video dips! 
• At times, even before the battery power finishes, the colour performance may 
degrade at the edges of the view screen. This is typically limited in size and 
resolution, and often cannot cope with colour. 
• There is also the matter of the small display screen mobile devices . 
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• The other main hurdle.has to do with distribution of streamed media clip of those 
elusive end-users. While it is possible to enable clips to be downloaded, most 
streaming clips - by nature - are Webcast over streaming servers by the Web sites 
that either created, or distributed, the content. The question then becomes how the 
mobile devices accesses to the clips. 
• Mobile devices typically do not have keyboards, or if they do, they are limited in 
size. Therefore, input is more challenging than on a typical PC. 
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Chapter 2 : Literature Review 
2.1 What is streaming? 
Streaming is a technology for playing audio and video files (either live or pre-recorded) 
from a Web page. A user can view the audio or video files directly from the Web server 
for immediate playback. This avoids time consuming downloads of large files. 
When audio or video is 'strcarned, a small buffer space is created on the user's computer, 
and data starts downloading into it. As soon as the buffer is full (usually a matter of 
seconds), the file starts to play. As the file plays, it uses up information in the buffer, but 
while it is playing, more data is being downloaded. As long as the data can be 
downloaded as fast as it is used up in playback, the file will play smoothly. 
The entire streaming video or audio file 
The portion in the hard drive at one time • • 
The portion in the buffer 
Viewing portion 
Time 
Figure 2-J -The Principle of Steaming 
(A snapshot in time) 
Usually there is a delay of 10~30 seconds before the audio or video starts to play. 
Streamed files do not requite much bandwith, so they can be played on computers that 
use modems to connect to the internet. 
With streaming, one can access lengthy pre-recorded audio and video clips to enhance 
and enrich the studied topic. In the case of distributed learning, streaming audio and 
video can serve as the primary mode of content delivery. 
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In other words, streaming is basically a technique for transferring data such that it can be 
processed as a steady and continuous stream. Streaming technologies are becoming 
increasingly important with the growth of the internet because most users do not have fast 
enough access to download large multimedia files quickly. With streaming, the client 
browser or plug-in can start displaying the data before the entire file has been transmitted. 
For streaming to work, the client side receiving the data must be able to collect the data 
and send it as a steady stream to the application that is processing the data and converting 
it to sound or pictures. This means that if the streaming client receives the data more 
quickly than required, it needs to save the excess data in a buffer. If the data doesn't come 
quickly enough, however, the presentation of the data will not be smooth. 
The people viewing the Web page need to have a player application to view the streamed 
files. The basic players are free, and are available for Windows, Macintosh, and UNIX 
computers. 
2.1.1 Where do streams originate? 
The audio and/or video file is streamed by either a Windows Media, Real Networks, or 
Quicktime Server. These Media servers act as a virtual jukebox that can play a file once, 
loop a file, or even broadcast a live encode to thousands of viewers out accross the 
Internet. 
2.1.2 How do streaming audio/video different than downloading or a 
"progressive" download? 
Streaming Media allows the end user to start viewing an audio/video file instantaneously 
once connected to a media server. Streaming allows for the end user to experience online 
media in a real time fashion, inuch like traditional T. V. A download, on the other hand, 
requires the end user to receive the entire file before viewing or accessing the content. 
Downloads can potentially take up hours of your time, while streaming allows for 
immediate viewing 
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2.1.3 Why use Streaming Media? 
Streaming media is a cost effective solution for multiple users to access audio and video 
content on the web in close to real-time. Audio and Video files can be digitized to be 
accessed by dial-up users and broadband users alike. Although quality is sacrificed at the 
lower bandwidths new technologies are making the dial-up users experience very 
enjoyable. 
2.1.4 Steps to streaming videos 
Streaming video is quite a bit trickier to set up. Below are the basic guideline to stream 
videos: 
• Choose a streaming protocol (example: Xing Stream Works) and acquire and 
install the streaming encoder software. 
• Set up a streaming server, or contract with a service provider that has one. If 
running own site, one will need to manage the site to insure enough capacity for 
the number of users expected. 
• Encode videos in the appropriate streaming format. One needs to create and link a 
variety of versions to suit different connection rates. 
• Create explanatory pages for users so they know how to stream, how to set up 
their browsers, and where to get the requires player software. Because streaming 
is not generally well understood, these pages should also educate your users so 
their expectations are realistic. If the readers expect to use a modem and see full- 
motion video, they will be disappointed. 
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2.2 Wireless Application Protocol (W AP) 
2.2.1 Introduction 
W AP bridges the gap between the mobile world and the Internet as well as corporate 
intranets and offers the ability to deliver an unlimited range of mobile value-added 
services to subscribers-independent of their network, bearer, and terminal. Mobile 
subscribers can access the same wealth of information from a pocket-sized device as they 
can from the desktop. 
WAP is a global standard and is not controlled by any single company. Ericsson, Nokia, 
Motorola, and Unwired Planet founded the WAP Forum in the summer of 1997 with the 
initial purpose of defining an industry-wide specification for developing applications over 
wireless communications networks. The W AP specifications define a set of protocols in 
application, session, transaction, security, and transport layers, which enable operators, 
manufacturers, and applications providers to meet the challenges in advanced wireless 
service differentiation and fast/flexible service creation. There are now over one hundred 
members representing terminal and infrastructure manufacturers, operators, carriers, 
service providers, software houses, content providers, and companies developing services 
and applications for mobile devices. 
W AP also defines a wireless application environment (W AE) aimed at enabling 
operators, manufacturers, and content developers to develop advanced differentiating 
services and applications including a microbrowser, scripting facilities, e-mail, World 
Wide Web (WWW)-to-mobile-handset messaging, and mobile-to-telefax access. 
Because W AP is an open protocol, a number of manufacturers are producing a wide 
range of W AP-enabled devices. These manufacturers in turn are able to source from a 
large range of W AP-specified components because the server technology is also open. 
This general openness and adoption of common standards means that developers, 
manufacturers and content providers are able to adopt WAP with confidence and benefit 
from the economies of scale. 
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WAP uses a client/server architecture that employs an unsophisticated wireless-based 
microbrowser and requires only limited resources and a WAP gateway to deliver content 
from the server where it is stored. It is a standard independent of the air interface, the user 
interface and the underlying data bearer. Therefore, it is entirely interoperable. Because 
W AP is based on existing Internet technologies, it leverages the massive investment in 
similar conventional Web tools, applications, servers and their developers while 
considering the restricted bandwidth, processing power and memory currently available 
on wireless portable devices. 
Web content is available over existing wireless communications network through a WAP 
gateway. Figure 2-2 illustrates how an established WWW infrastructure, based on the 
Hypertext Transfer Protocol (HTTP), uses a WAP gateway to interface with the wireless 
network by translating HTTP requests into wireless device requests. 
WWW 
HTTP 
= = 
= 
= = = 
Wireless Network 
(using WAP protocols) 
Mobile Browser WAP Gateway Origin Server 
Figure 2-2- WAP Gateway Un
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2.2.2 1Je11efits 
2.2.2.1 Operators 
For wireless network operators, W AP promises to decrease chum, cut costs, and increase 
the subscriber base both by improving existing services, such as interfaces to voice-mail 
and prepaid systems, and facilitating an unlimited range of new value-added services and 
applications, such as account management and billing inquiries. New applications can be 
introduced quickly and easily without the need for additional infrastructure or 
modifications to the phone. This will allow operators to differentiate themselves from 
their competitors with new, customized information services. WAP is an interoperable 
framework, enabling the provision of end-to-end turnkey solutions that will create a 
lasting competitive advantage, build consumer loyalty, and increase revenues. 
2.2.2.2 Content Providers 
Applications will be written in wireless markup language (WML), which is a subset of 
extensible markup language (XML). Using the same model as the Internet, WAP will 
enable content and application developers to grasp the tag-based WML that will pave the 
way for services to be written and deployed within an operator's network quickly and 
easily. As W AP is a global and interoperable open standard, content providers have 
immediate access to a wealth of potential customers who will seek such applications to 
enhance the service offerings given to their own existing and potential subscriber base. 
Mobile consumers are becoming more hungry to receive increased functionality and 
value-add from their mobile devices, and W AP opens the door to this untapped market 
that is expected to reach l 00 million W AP-enabled devices by the end of the year 2000. 
This presents developers with significant revenue opportunities. 
2.2.2.3 End Users 
End users of W AP will benefit from easy, secure access to relevant Internet information 
and services such as unified messaging, banking, and entertainment through their mobile 
devices. Intranet information such as corporate databases can also be accessed via W AP 
technology. Because a wide range of handset manufacturers already supports the WAP 
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initiative, users will have significant freedom of choice when selecting mobile terminals 
and the applications they support. Users will be able to receive and request information in 
a controlled, fast, and low-cost environment, a fact that renders W AP services more 
attractive to consumers who demand more value and functionality from their mobile 
terminals. 
As the initial focus of W AP, the Internet will set many of the trends in advance of W AP 
implementation. It is expected that the Internet service providers (ISPs) will exploit the 
true potential of W AP. Web content developers will have great knowledge and direct 
access to the people they attempt to reach. In addition, these developers will likely 
acknowledge the huge potential of the operators' customer bases; thus, they will be 
willing and able to offer competitive prices for their content. W AP's push capability will 
enable weather and travel information providers to use WAP. This push mechanism 
affords a distinct advantage over the WWW and represents tremendous potential for both 
information providers and mobile operators. 
2.2.3 Why another protocol is needed? 
Most people would agree that there are more protocols associated with computing than 
you could shake a stick at, and it can be challenging trying to keep up with them all. So 
why do we need another protocol? The answer is very simple - because phones are not 
PCs. 
To be specific: most of the protocols in use today make a set of assumptions about the 
environment, such as the type of network that will be available (particularly from the 
point of view of bandwidth and reliability), the types of devices that will be accessing the 
services, and the types of services that will be accessed. These assumptions do not 
necessarily hold true in the wireless world. 
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There are a number of differences in terms of the device itself: 
• Form Factor - A mobile device needs to be small enough to move around, and 
ideally to be able to fit in the palm of your hand or carry in a shirt pocket. 
• CPU - In a mobile device, the CPU is not nearly as powerful as a desktop PC, and 
is almost certainly of a different architecture. 
• Memory and storage - This is a lot more constrained than on a PC, because 
handset manufacturers are cost-sensitive, and thus reluctant to add any additional 
components unless it is really necessary. Also some mobile devices do not have a 
persistent storage of their own. 
• Battery - Mobile devices are battery powered, and the need to have the device 
available for long periods of time means that the processing CPU cannot make 
significant demands on the battery. 
• Display - This is typically limited in size and resolution, and often cannot cope 
with color. 
• Input - Mobile devices typically do not have keyboards, or if they do they are 
limited in size. Therefore, input is more challenging than on a typical PC. 
A wireless network is considerably different to a fixed-wire network. The bandwidth of 
the network is typically much smaller, at least at this point in time. Reliability profiles are 
considerably different, particularly where users move in and out of coverage areas, 
disappear into tunnels, and so on. Latency may also be an issue in wireless networks. An 
additional factor is that there are a number of mobile network standards in place across 
the world, and they do not interoperate seamlessly. Some countries even have 
incompatible standards in different regions. 
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Finally, it is important to realize that the market is different where wireless applications 
are concerned. The types of applications that are suitable for use on mobile devices are 
not the same as those that are popular on fixed-wire environments. Typical users of 
mobile applications are likely to be a broader subset of the population than PC users. 
Even the context in which the applications are going to be used will be different. This 
highlights the most important aspect of mobile application design, which is to make the 
application easy to use in the context, and on the device that it will be accessed from. 
2.2.4 Why choose W AP? 
In the past, wireless Internet access has been limited by the capabilities of handheld 
devices and wireless networks. 
W AP utilizes Internet standards such as XML, user datagram protocol (UDP), and 
Internet protocol (IP). Many of the protocols are based on Internet standards such as 
hypertext transfer protocol (HTTP) and TLS but have been optimized for the unique 
constraints of the wireless environment: low bandwidth, high latency, and less connection 
stability. 
Internet standards such as hypertext markup language (HTML), HTTP, TLS and 
transmission control protocol (TCP) are inefficient over mobile networks, requiring large 
amounts of mainly text-based data to be sent. Standard HTML content cannot be 
effectively displayed on the small-size screens of pocket-sized mobile phones and pagers. 
w AP utilizes binary transmission for greater compression of data and is optimized for 
long latency and low bandwidth. W AP sessions cope with intermittent coverage and can 
operate over a wide variety of wireless transports. 
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WML and wireless markup language script (WMLScript) are used to produce w AP 
content. They make optimum use of small displays, and navigation may be performed 
with one hand. W AP content is scalable from a two-line text display on a basic device to 
a full graphic screen on the latest smart phones and communicators. 
The lightweight W AP protocol stack is designed to minimize the required bandwidth and 
maximize the number of wireless network types that can deliver W AP content. Multiple 
networks will be targeted; with the additional aim of targeting multiple networks. These 
include global system for mobile communications (GSM) 900, 1,800, and 1,900 MHz; 
interim standard (IS)-136; digital European cordless communication (DECT); time- 
division multiple access (TDMA), personal communications service (PCS), FLEX, and 
code division multiple access (CDMA). All network technologies and bearers will also be 
supported, including short message service (SMS), USSD, circuit-switched cellular data 
(CSD), cellular digital packet data (CDPD), and general packet radio service (GPRS). 
As W AP is based on a scalable-layered architecture, each layer can develop 
independently of the others. This makes it possible to introduce new bearers or to use 
new transport protocols without major changes in the other layers. 
2.2.5 W AP Protocol 
w AP is a layered communications protocol, an implementation of which is embedded in - 
all w AP-enabled user agents. Its structure is very similar to the well-established 
International Standards Organisation (ISO) network model with a transport protocol 
similar to the generally fixed-line-HTTP. However, in this case, it is focused on broadcast 
requirements, which use less bandwidth. The W AP protocol architecture is shown in 
Figure 2-3 alongside a typical Internet Protocol stack. It consists of layers, which 
describe and specify the application/browser (W AE), sessions (WSP), transactions 
(WTP), security (WTLS), transports (WDP) and bearers (SMS, USSD, CSD, IS-136, 
CDMA, etc). 
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I TLS-SSL I 3. Wireless Transport Layer Security (WTLS) 
Internet 
HTML 
JavaScriot 
HTTP 
TCP/IP 
UDP/IP 
Wireless Application Protocol 
Wireless Application Environment 
(WAE) 
I. Wireless Session Layer (WSP) 
2. Wireless Transaction Protocol (WTP) 
4. Wireless Datagram Protocol (WOP) 
Bearers: 
SMS USSD CSD JS-136 CDMA CDPD PDC-P Etc 
Figure 2-3 - WAP and Internet Protocol 
i) Wireless Application Environment (W AE) 
The WA E is the top layer of the W AP stack and is of most interest to content 
developers because it contains, among other things, device specifications and the 
content development programming languages, WML and WMLScript. It is an 
application environment that is based on a combination of mobile telephony 
technologies and the World Wide Web. The purpose of the WAE is to establish an 
environment to build applications and services. The WAE includes a microbrowser 
environment that defines how the wireless device interprets and presents WML and 
WMLScript. It also contains components that specify the following: 
• WML for creating W AP applications 
• WMLScript to enhance the logic capabilities of WML 
• Wireless Telephony Application Interface (WTAI), which provides 
telephony services for WML decks running on phone-based devices 
• Content formats that define a set of data formats, including images, phone 
book records, and calendar information 
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W AE depends upon a W AP-compatible proxy server to translate between W AP and 
HTTP transactions and W AP and Internet Protocols. 
ii) Wireless Session Protocol (WSP) 
The WSP is a sandwich layer that links the W AE to two session services - one 
connection-oriented service that operates above the Wireless Transaction Protocol 
and one connectionless service operating above the Wireless Datagram Protocol. It 
is basically a binary-formatted tokenised version of HTTP, designed to provide low 
bandwidth browser handling on long latency networks. Unlike HTTP, WP has been 
designed by the W AP Forum to provide fast connection suspension and 
reconnection. It has also been designed to provide content push capabilities that 
allow unsolicited transmission of data to user agents, which in turn allows W AP 
device users to be alerted eg. incoming e-mails, telephone calls, and faxes. 
iii) Wireless Transaction Protocol (WTP) 
The WTP runs on top of a datagram service such a User Datagram Protocol (UDP) 
and is part of the standard suite of TCP/IP protocols used to provide a simplified 
protocol suitable for low bandwidth wireless stations. It offers three classes of 
transaction service - unreliable one-way request, reliable one-way request and 
reliable two-way request response. WTP supports protocols data unit concatenation 
and delayed acknowledgment to help reduce the number of messages sent and to 
attempt to optimise the user experience by providing the information that is needed 
when it is needed. 
iv) Wireless Transport Layer Security (WTLS) 
WTL incorporates security features that are based upon the established Transport 
Layer Security (TLS) protocol standard. It includes data integrity checks, privacy, 
service denial and authentication services. Developers can access WTL by using 
HTTPS instead of HTTP in the URL. 
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v) Wireless Datagram Protocol (WDP) 
The WDP allows W AP to be bearer-independent by adapting the transport layer of 
the underlying bearer. The WDP presents a consistent data format to the higher 
layers of the W AP protocol stack, thereby offering the advantage of bearer 
independence to application developers. 
vi) Bearers 
Below the WDP sit all of the bearer (carriers) networks. These include Short 
Message Service (SMS), a facility for sending short messages; Unstructured 
Supplementary Service Data (USSD); Code Division Multiple Access (CDMA), for 
the reuse of scarce radio resources in adjacent areas; and Cellular Digital Packet 
Data (CDPD). 
Through the Internet Protocol stack, the W AP client communicates with the W AP 
gateway, which sits between the wireless carrier's network on one side and the public 
Internet or corporate intranet on the other. Gateways can be located within carrier or 
corporate firewalls or both. In addition to taking care of various housekeeping tasks such 
as keeping track of the W AP client's bookmarks and managing its cache, the W AP server 
handles the interface between the two sets of network protocols, wireless (W AP) and 
wired (TCP/IP). 
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2.2.6 Handset Manufacturers and W AP Services 
It is expected that mobile terminal manufacturers will experience significant change as a 
result of W AP technology-a chance that will impact the look and feel of the hardware 
they produce. The main issues faced by this arm of the industry concern the size of 
mobile phones, power supplies, display size, usability, processing power, and the role of 
personal digital assistants (PDAs) and other mobile terminals. 
With over 75 percen~ of the world's key handset manufacturers already involved in the 
WAP Forum and announcing the impending release of W AP-compatible handsets, the 
drive toward new and innovative devices is quickly gathering pace. The handsets 
themselves will contain a microbrowser that will serve to interpret the byte code 
(generated from the WML/WMLS content) and display interactive content to the user. 
The services available to users will be wide-ranging in nature, as a result of the open 
specifications of W AP, their similarity to the established and accepted Internet model, 
and the simplicity of the WML/WMLS languages with which the applications will be 
written. Information will be available in push-and-pull functionality, with the ability for 
users to interact with services via both voice and data interfaces. Web browsing as 
experienced by the desktop user, however, is not expected to be the main driver behind 
W AP as a result of time and processing restraints. 
Real-time applications and services demand small and key pieces of information that will 
fuel the success of W AP in the mobile marketplace. Stock prices, news, weather, and 
travel are only some of the areas in which W AP will provide services for mobile users. 
Essentially, the WAP application strategy involves taking existing services that are 
common within a fixed-line environment and tailoring them to be purposeful and user- 
, 
friendly in a wireless environment. 
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Empowering the user with the ability to access a wealth of information and services from 
a mobile device will create a new battleground. Mobile industry players will fight to 
provide their customers with sophisticated, value-added services. As mobile commerce 
becomes a more secure and trusted channel by which consumers may conduct their 
financial affairs, the market for W AP will become even more lucrative. 
2.2. 7 W AP-enabled Device - PDA 
Personal digital assistants (PDAs) are one of the fastest selling consumer devices in 
history. PDAs come in hand-held or palm-sized models. The hand-held computers tend to 
be larger than the palm-sized. Most, but not all, palm-sized PDAs can fit into a shirt 
pocket. Also, PDAs vary in their weight from 4 to 8 ounces (113 to 227 grams). 
Most hand-held PDAs use a miniature keyboard for data entry. Often the keyboards are 
too small for easy or comfortable typing. In contrast, palm-sized PDAs use a 
stylus/touch-screen technology in combination with hand-writing recognition software. 
This involves learning some shorthand alphabet, such as Palm's Graffiti, which can take 
some time to master fully. 
All PDAs use solid-state memory, usually Flash memory; some are even incorporating 
removable forms of memory. PDAs usually come with 2 MB minimum of memory. One 
megabyte of memory can store up to 4000 addresses and 100 e-mail messages. However, 
many application programs take up memory space, so higher models of PDAs usually 
have more memory (5 to 32 MB). Also, PocketPC takes more memory space, so PDAs 
with this operating system usually have 16 or 32 MB. In some PDA models, the amount 
' of memory is upgradeable. 
In addition to communicating through a cable, many PDAs have an infra-red 
communications port that uses infra-red (IR) light to beam information to another PDA or 
PC (the PC must have a receiving IR sensor). Some PDAs also offer wireless methods to 
transfer data to and from a PC/PC network through a wireless e-mail Internet service 
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provider like those available on new models of cell phones. Finally, some PDAs offer 
telephone modem accessories to transfer files to and from a PC/PC network. 
2.2.8 W AP in the Competitive Environment 
Competition for W AP protocols could come from a number of sources: 
• Subscriber identity module (SIM) toolkit-The use of SIMs or smart cards in 
wireless devices is already widespread and used in some of the service sectors. 
• Windows CE-This is a multitasking, multithreaded operating system from 
Microsoft designed for including or embedding mobile and other space- 
constrained devices. 
• JavaPhoneTM._Sun Microsystems is developing PersonalJava™ and a 
JavaPhone™ API, which is embedded in a Java™ virtual machine on the handset. 
NEPs will be able to build cellular phones that can download extra features and 
functions over the Internet; thus, customers will no longer be required to buy a 
new phone to take advantage of improved features. 
The advantages that W AP can offer over these other methods are the following: 
• 
open standard, vendor independent 
network-standard independent 
transport mechanism-optimised for wireless data bearers 
application d9wnload~d from the server, enabling fast service creation and 
introduction, as opposed to embedded software 
• 
• 
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2.2.9 Summary - W AP 
W AP provides a markup language and a transport-protocol that open the possibilities of 
the wireless environment and give players from all levels of the industry the opportunity 
to access an untapped market that is still in its infancy. 
The bearer-independent nature of W AP has proved to be a long-awaited breath of fresh 
air for an industry riddled with multiple proprietary standards that have suffocated the 
advent of a new wave of mobile-Internet communications. W AP is an enabling 
technology that, through gateway infrastructure deployed in mobile operator's network, 
will bridge the gap between the mobile world and the Internet, bringing sophisticated 
solutions to mobile users, independent of the bearer and network. 
Backed by 75 percent of the companies behind the world's mobile telephone market and 
the huge development potential of W AP, the future for W AP looks bright. 
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2.3 Wireless Markup Language (WML) 
2.3.1 Introduction 
Wireless Markup Language (WML) is to WAP and its handheld devices what Hypertext 
Markup Language (HTML) is to the Web and browsers such as Netscape and Internet 
Explorer. It describes now content is presented to the wireless device, allowing one to 
display information, present input options, and tell user agents (programs that interpret 
WML, WML Script and other forms of code - typically a microbrowser in a mobile 
phone) how to respond once an option has been selected using the keypad. 
WML is a subset or an application of the extensible Markup Language (XML) and 
because W AP uses a similar model as the internet, it allows content developers to quickly 
become proficient with this relatively simple tag-based language while allowing a clear 
development path. WML is based on the World Wide Web Consortium (W3C) guidelines 
for wireless access and works similarly to HTML to deliver Web text using simple 
markup tags. 
WML's users interface is a WAP microbrowser optimised to map onto mobile wireless 
devices. A WML document is called a deck, which is comparable to an HTML page. 
Unlike the flat structure of HTML content, WML documents (or decks) are divided into 
separate units of user interaction. Each unit is called a card and W AP services are created 
by letting the user navigate between the cards of one or more decks in much the same 
way hyperlinks are used within and between HTML documents. 
w AP gateways provide the interface between the network and internet or intranet 
services. From this gateway, WML content is accessed over the internet using the 
standard HTTP mechanism. 
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W AP developers and content providers can get up to speed quickly with WML, as it 
follows the same programming model as the Web development model. It is a tag-based 
language specified as an XML document type, so all existing XML tools and some 
HTML development environments can be used to develop W AP applications. As 
standard HTTP is used for communication between gateway and servers, developers can 
use off-the-shelf Web servers to deploy their applications. Standard tools such as 
ColdFusion and CGI scripting languages such as Perl, PHO and ASP generate content for 
dynamic WML applications. 
The WML specification was developed by the W AP Forum and defines the syntax, 
variables and elements to be used in a valid WML file. The WML 1.1 Document Type 
Definition (DTD) is available from www.wapforum.org/DTD/wml 1.1.xml, and all 
WML applications must correspond to it. The microbrowser that all W AP-compliant 
wireless devices are loaded with is able to handle all entities in the WML 1.1 DTD. 
2.3.2 Cards and Decks 
WML applications use a card and deck metaphor. A user interaction is represented by a 
card while a complete task is represented by a deck. Application can be thought of as a 
series of tasks or a collection of one or more decks. 
A deck is the smallest unit of WML that a Web server can send to a micro browser, and it 
consists of one or more cards with which a user is likely to interact. Figure 2-4 illustrates 
the card and deck structure. When a user agent receives a deck, it usually activates the 
first card in the deck, although one can direct it to any card in the deck. Depending on the 
card definition, the user can respond by entering text or choosing an option. W AP- 
compliant wireless devices with larger displays typically present each card as a single 
screen. Some smaller devices present each card as a collection of screens. 
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As a deck consists of one or more cards, and a single interaction between a user agent and 
a user is a card, multiple screens can be downloaded from the server to the client in a 
single transaction. Using WMLScript, user selections or entries can be routed to and 
handheld by already loaded cards, thereby eliminating excessive communication with 
remote server and improving performance. 
Deck 
[ Card 
[ Card 
r Card - 
Card 
1-- 
Figure 2-4- Card and Deck Structure 
The deck structure starts with a prologue that is followed by an optional header and then 
a sequence of cards. The W AP server uses the prologue to manage the compilation of 
w AP programs. As all WML programs are based on XML, they must always begin with - 
a valid XML prologue, which for WML 1.1 is as follows: 
<?xml version="l.O"?> 
<DOCTYPE wml PUBLIC"-//WAPFORUM//DTD WML 1.1//EN" 
"http://www.wapforum.org/DTD/wm1_1.1.xml"> 
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WML defines elements and attributes that allow one to specify the user-interface 
components, or the cards. Wireless device microbrowsers can navigate from one card to 
another. A card can specify multiple user actions by including one or more of the 
following: 
i) Formatted text, including text, images and links 
ii) Input elements, which let the user enter a string of text, including numbers 
iii) Fieldset elements, which act as organisational containers for other 
elements 
iv) Select elements, which let the user choose from a list of options 
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2.5 3G Technologies 
2.5.1 Introduction 
Mobile telephony allows us to talk on the move. The internet turned raw date into helpful 
services that people found easy to use. Now, these two technologies are converging to 
create third generation mobile services. 
In simple terms, third generation (30) services combine high-speed mobile access with 
Internet Protocol (IP)-based services. But this doesn't just mean fast mobile connection to 
the world wide web, rather whole new ways to communicate, access information ' 
conduct business, learn and be entertained- liberated from slow, cumbersome equipment 
and immovable points of access. 
NTT DoCoMo launched the world's first commercialised third-generation "FOMA" 
mobile communication service on I October 2001. "FOMA" is the name used in Japan 
for NTT DoCoMo's 30 services. 
The question of 3G's deployment is not a technical issue, but a regulatory and economic 
one. Subscribers' demand is the key factor; users' expectations for mobile services are 
being raised, and for any successful 30's license bidder time to market will be critical 
The way 30 rolled out in a particular market will depend entirely on the business plans of 
the mobile operators, and the license requirements imposed by the regulatory authorities. 
2.5.2 What 3G mean to users? 
With access to any service anywhere, anytime, from one terminal, the old boundaries 
between communication, information, media and entertainment will disappear, Service 
will truly converge. 
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"Mobility" will be offered with many services that we currently regard as "fixed" _ 
indeed, mobile operators believes that mobility will become the norm for many 
communication services. People will be able to make video calls to office and surf the 
internet, or play interactive games with friends at home - in short, wherever we may be. 
But 30 are not just about applications that require high-speed date rates. However, it's 
more about convenience and speed of access. 
The packet based IP (Internet Protocol) technology that will form the core of the future 
services will mean we can be on-line constantly - email messages with file attachments 
will download to hand-held terminals instantaneously; at the push of a button we'll be 
able to be connected to our company network. We will have this "anytime access" with 
charging geared more towards how much information we are sending than to how long 
we are connected. 
There will also be a growing need for mobile users to interact with machines, and for 
machines to interact with other machines, over radio connections - reporting faults, 
ordering new stock, or relaying location details whenever required. 
Increasingly, machine-to-machine communications will also be enabled and enhanced 
with future mobile network technology. Domestic appliances will have built-in radio 
modems to provide remote control and diagnostics. Refrigerators will have built-in 
sensors that will detect which items need replenishing/restocking and automatically send 
a reminder message to the owner's PDAs. Alternatively, the refrigerator could be 
programmed to send an order direct to the groceries store. Likewise, vending machines 
will be able to tell the operators and the warehouse that the machines restocking. Un
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2.5.3 3G Phones 
There will be a wide range, from simple single-application devices such as voice-only 
phones, to multi-purpose communicators capable of handling several voice, data and 
video services in parallel. 
To date, the "terminal" for accessing mobile services has been the mobile phones. With 
the coming of 3G, one can expect to see a broadening of this concept to include a whole 
host of new terminals. These will be both general-purpose computing and 
communications devices, and devices with more specific purposes to serve particular 
marker segments. There will still be recognisable mobile phones. But many of these will 
have larger screens to display internet pages or the face of the person being spoken to. 
There will be smaller "smart-phones" with limited web browsing and email capabilities. 
The addition of mobile communications capabilities to laptop and palmtop computers 
will speed up the convergence of communications and computing, and bring to portable 
computing all the functions and features available on the most powerful desktop 
computers. There will be videophones, wrist communicators, palmtop computers, and 
radio modem cards for portable computers. Innovative new voice based interfaces will 
allow people to control their mobile communication services with voice commands. 
3G have integrated into a very wide range of devices and products other than user 
terminals. For example, the "telephone-on-a-card" will allow mobile services to be built 
into business equipment, vehicles and household appliances, for dedicated applications. 
Devices such as phones, computers and digital cameras will also be able to communicate 
with each other using short-range radio. Digital cameras will be able to use wide-area 
radio communications in real time and reduce the need for bulky and huge memory and 
other components. 
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2.5.4 What are the effects of 3G? 
Implementing 30 does not just mean standardising a new radio interface. New techniques 
and evolution strategies for delivering 30 are needed for all levels of the network. 
When the current mobile standards were developed, they were generally applied right 
across the network. A GSM network is GSM at the handset, radio comrmnications and 
core network levels. Much the same goes for TDMA (ANSI-136 digital mobile standard) 
and cdmaOne (ANSI-95, a CDMA-based digital mobile standard). In the case of 30, a 
different approach is being taken. There is one standardisation process for the radio 
network and another for the core network. That is why, when the industry talks about 
3Gwideban Radio Transmission Technologies (RTTs), it is the only radio 
communications part of the network that is being discussed. The core network is being 
developed and standardised in parallel, and in many cases will be an evolution of today's 
core networks. There will be a core network that has transport "pipes" for information 
flow, nodes that route the traffic, and mobile networks, to provide interconnectivity with 
the global telecoms networks. Connected to this core network will be the mobile radio 
network, providing the wideband interface for users. 
Strategies for migration to these 30 capabilities from today's GM, cdmaOne and TDMA 
networks envisage that evolved and new wideband radio networks will be able to share a 
common core network. History and commercial reality dictate that 30 will need to be 
provided across a wide range of radio frequencies and techniques, switching platforms 
and transmission technologies. Once standards have been agreed, the focus will be on the 
services and applications rather than the technologies used to deliver them. Un
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2.5.5 The Speed 
30 enable users to transmit voice, data, and even moving images. In order to realise these 
services, 30 improve the data transmission speed up to 144Kbps in a high-speed moving 
environment, 3 84Kbps in a low-speed moving environment, and 2Mbps in a stationery 
environment. 30 provide services like Internet connection, transmission of large-scale 
data and moving contents photographed by digital cameras and videos, and software 
downloading. 
At present, maximum data transmission speed is 64Kbps offered by NTT DoCoMo's 30 
services. At the early stage of 30 services, a 144Kbps-transmission speed is expected, By 
around 2005, when 30 is in general use, a maximum speed of 2Mbps will be possible. 
2.5.6 Key features of 3G 
Key features of 30 systems are a high degree of commonality of design worldwide, 
compatibility of services, use of small pocket terminals with worldwide roaming 
capability, internet and other multimedia applications, and a wide range of services and 
terminals. 
a) 30 system capabilities 
Capability to support circuit and packet data at high bit rates : 
• 144 kilobits/second or higher in high mobility (vehicular) traffic 
• 384 kilobits/second for pedestrian traffic 
2 Megabits/second or higher for indoor traffic • 
b) Interoperability and roaming 
Common billing/user profiles : 
• 
Sharing of usage/rate information between service providers 
Standardised call detail recording 
Standardised user profiles 
• 
• 
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c) Capability to determine geographic positions of mobiles and report it to both the 
network and the mobile terminal 
Support of multimedia services/capabilities: 
• Fixed and variable rate bit traffic Bandwidth on demand 
• Asymmetric date rates in the forward and reverse links 
• Multimedia mail store and forward 
• Broadband access up to 2 Megabits/second 
2.5.7 3G and earlier generation systems 
TECHNOLOGY FEATURES 
lG AMPS Advanced Mobile Phone Service 
- analog voice service 
- no data service 
2G CDMA Code Division Multiple Access 
- digital voice service 
TDMA Time Division Multiple Access - 9.6K to 14.4K bit/sec 
GSM Global System for Mobile - CDMA, TDMA and PDC offer 
Communications one-way data transmissions only 
PDC Personal Digital Cellular 
- enhanced calling features like 
caller ID 
- no always-on data connection 
3G W-CDMA 
Wide-band Code Division Multiple - superior voice quality 
Access - up to 2M bit/sec always-on 
CDMA-2000 Based on the Interim 
Standard-95 data 
CDMA standard - broadband data services like 
TD-SCOMA Time-division synchronous 
code- video and multimedia 
division multiple-access - enhanced roaming Un
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2G Wireless 2.SG Wireless 3G Wireless 
The technology of most The best technology now Combines a mobile phone, 
current digital mobile widely available laptop PC and TV 
phones 
Features includes : Features includes : Features includes : 
- phone calls - phone calls/fax - phone calls/fax 
- voice mails - voice mails - global roaming 
- receive simple email - send/receive large email - send/receive large email 
messages messages messages 
- web browsings - high-speed Web 
- navigation/maps - navigations 
- new updates - videoconferencing 
- electronic agenda meeting 
reminder 
Speed : l Okb/sec Speed: 64-144kb/sec Speed : 144kb/sec-2mb/sec 
Time to download a 3min Time to download a 3min Time to download a 3min 
MP3 song: 31-41 min MP3 song : 6-9mins MP3 song: llsec-l.5min 
2.5.8 The Future 
In the next few years, mobile phones will start to benefit from very high bandwidth 
capabilities. 2.5G and 3G communications systems will allow enhanced services such as 
full-motion video images, multimedia, high fidelity sound and fast access to the internet. 
The 2.5G and 3G systems will allow much higher capacity and data rates than can be 
offered by the restricted bandwidth currently available. 
The rapid growth of the use of the internet and huge growth of the use of wireless 
technologies are creating a demand for wireless access to the internet, intranets and other 
data networks. People want at least the same speed and power as they can currently 
achieve when using the Web via a desktop (and more) as the are offered connection 
technologies such as ISDN, with bandwidths of around 64/128Kbp and the potential 
high-speed connections that will be available with the introduction of much faster 
services such as GPRS, EDGE and eventually 3G systems. 
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These wireless devices will be supported by a number of emerging technologies 
including the following : 
i) GPRS (General Packet Radio System) 
A packet-switched wireless system protocol with transmission rates from 
I l 5Kbps - 171 Kbps. It will be the first service available to offer full instant 
wireless access to the Web. It will require new handsets to support the higher 
data rates. A main benefit is that users are always connected and online, and 
will be charged only for the amount of data that is transported. A user can 
make and receive voice calls while at the same time downloading data. For 
GM providers, this new technology will increase data rates of both circuit 
switching (High Speed Circuit Switched Data [HSCSD]) and packet switching 
(GPRS) by a factor of 10 to 15 times. 
ii) EDGE (Enhanced Data Rate for GSM Evolution) 
A higher bandwidth version of GPRS with speeds of up to 384Kbps, or twice 
that a available from GPRS alone. It evolved from GM which is the prevailing 
standard throughout Europe and the Asia Pacific region - some 50% of the 
world's population. For GSM providers, this new technology will increase 
data rates of both circuit switching (HSCSD) and packet switching (GPRS) by 
a factor of 20 to 30 times. 
iii) HSCSD (High Speed Circuit Switched Data) 
A new high-speed implementation of GSM data techniques. It uses four radio 
channels simultaneously will enable users to access the internet via the GSM 
network at very much higher data rates than at present. Data rates can e 
transmitted at 38.4Kbps or even faster over GSM networks. 
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iv) Bluetooth 
A specification for short-range radio links between wireless devices (a low- 
power radio technology being developed to replace cables and intra-red links 
with wireless transceivers fitting onto a single chip). Devices such as printers, 
desktops, mobile phones and PDAs will use the technology, and it has the 
potential to be used for wireless LANs. It is a de facto standard with a 
throughput of around lMbps and delivers opportunities for rapid ad hoc 
connections and the possibility of automatic connections between devices. 
Bluetooth is considered complementary to W AP technology and when used 
together, they can open up unlimited variety of applications such as long 
distance (W AP) remote control of home and office devices. 
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2.6 Related Projects 
2.6.1 Windows Media Technologies 
2.6.1.1. Introduction 
Windows Media Technologies is a set of tools, services, protocols, and file formats that 
can be used to create, deliver, and play digital media content. Windows Media Tools is 
used to capture and encode content, convert existing content to an .asf file, and edit stored 
media files in a variety of ways, Windows Media Services can be used to distribute live 
or on-demand content, and Windows Media Player is used to play it. 
Windows Media Technologies is used in the entertainment field, for communicating 
information and news to a mass global audience, in corporate communications, and even 
for distance learning. 
2.6.1.2 Windows Media Technologies Components 
i) Windows Media Tools 
The tools component includes programs, plug-ins, and utilities for creating 
content. With several of the tools, one can convert other file formats, such as the 
Windows multimedia formats WA V and A VI, the Apple QuickTime format, and 
the Internet music format MP3, to the Windows Media format, which is called the 
Advanced Streaming Format (AFT). In addition to creating files, the Windows 
Media Encoder tool can be used to create a live stream, with which one can 
broadcast audio and video over a network. Windows Media Author can be used to 
create illustrated presentation by embedding graphics and scripting elements 
(script commands). Windows media ASF Indexer can be used to edit content after 
it has been encoded to the Windows Media format. Windows Media On-Demand 
Producer can be used to edit, process, and encode source content and to add 
markers and script commands. 
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ii) Windows Media Services 
The Windows Media server components are a set of services running on 
Microsoft Windows NT Server. These services distribute audio, video and other 
media to players on end-user computers. Media can be in the form of a file or it 
can be a live stream. To broadcast a live stream, Windows Media Encoder 
encodes audio and video in real-time and then distributes the encoded stream to 
the Windows Media server for delivery to end-users over a network. 
iii) Windows Media Player 
End users play ASF streams and other multimedia content with Window Media 
Player. Intranet and Internet surfers can use Windows Media Player to play audio, 
illustrated audio (synchronised sound and still images), and full-motion video 
files, as well as many other multimedia data types. 
2.6.1.3 Key features 
Window Media Technologies includes powerful features for creating, delivering , and 
viewing content. Other features enhance the authoring and presentation of media. The 
key features include : 
• 
Highest quality of audio - The Windows Media Audio codec provides FM-radio 
quality sound to all modem users and CD quality at half the bit of MP3. 
Fast video encoding - Windows Media Encoder encodes lengthy, on-demand 
content at the fastest rate in the industry. 
Scalable to full screen - The video playback window in Window Media Player can 
be used to enlarge'to full screen. 
• Integration with other Microsoft products- One can leverage one's investment in 
other Microsoft products, such as Windows NT Server, Microsoft Site Server, and the 
rest of the Microsoft BackOffice family of products. 
• 
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• Digital rights management - Microsoft Windows Media Rights Manager enables 
content owners to make their intellectual property more secure and it is used to help 
control the distribution and preserve the rights of digital media on the internet. 
PowerPoint 2000 Presentation Broadcasting - This feature is a complete system 
for synchronising the live presentation of Microsoft PowerPoint slides with audio and 
video over a network. 
• 
Other Windows Media Technologies features relate to the reliability and scalability of tbe 
stream delivered to an end user. Reliability means that the end users can connect, stay 
connected and receive an uninterrupted presentations. Scalability means that components 
can handle variations in bandwdth and the number of client connections to a server 
(server load). The client is the computer that is rendering or playing back a stream. The 
following features help ensure a quality end-user experience : 
• Wide bandwidth range - Windows Media Technologies offers one of the industry's 
widest range of bandwidth for high-quality streaming, from mono-quality audio at 2.4 
kilobits/second (Kbps). Windows Media technologies provides high quality at every 
bit rate. 
• Intelligent streaming - The Windows Media server monitors and automatically 
adjust the bit rate of each client stream according to current g\bandwidth. This 
ensures that the highest-quality stream is delivered to end users, regardless of network 
conditions. 
• Multiple bit rate encoding- One can create a live stream or file containing multiple 
streams, each of which is encoded for a different bit rate. Multiple bit rate encoding is 
part of intelligent streaming. 
• High scalability - Windows Media technologies supports more than 2,000 unicast 
clients connecting at 28.8 Kbps on a single-processor Pentium II server 
• Built-in multicast service - Windows Media Technologies conserves network 
bandwidth by delivering a single multicast stream to support unlimited end users. 
Seamless stream switching - Windows Media technologies provides a smooth 
viewing experience by reducing the delay that occurs when switching between 
content in a playJist. 
• 
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2.6.1.4 Streaming and downloading 
Here are two (2) ways to deliver multimedia content to a client on a network by 
streaming the content and by downloading it. Windows Media Technologies components 
create and deliver files that are streamed. Other types of multimedia files can only be 
downloaded. Each method has its advantages. The choice of which to use depends on the 
nature of the content, how one would like it to be presented to an end-user, and the type 
of network that is used to deliver the content. 
To implement the downloading method, simply place the multimedia content on a Web 
server. An end-user clicks the link on a Web page, downloads the media files to a local 
hard drive, and then renders it with an appropriate player. The main advantage of 
downloading is that the file can be of any type. The main disadvantages are that 
downloading takes time and the file takes up space on the end-user's hard drive. A 30- 
second video file can take 20 minutes to download on a slow network like the internet. 
Downloading the same file on a fast network can take only few seconds and may be good 
solution in some cases. Hard drive space and download time are also issues if the running 
time of the media is long or if the content is live. 
To implement the streaming method, one need to place content that has been encoded in 
the ASF format on a Windows Media server. An end-user clicks a link, but instead of 
downloading a file, the content remains on the server and plays back to the client as a 
stream. Windows Media Player on the client computer renders the stream as soon as it is 
received. There is no 20-minutes wait and no downloaded file to take up space on the 
end-user's hard drive. The main advantage is that media of any length, even live media of 
an unlimited length, can be played by a client almost immediately. 
The main disadvantage of streaming media is that real-time playback of the media is 
highly dependent on the bandwidth and quality of the network over which the stream is 
being delivered. The focus of Windows Media Technologies is to provide a system for 
creating and delivering streaming content that takes into account all of the limitations 
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presentation. 
2.6.1.5 Delivering streaming media over a network 
A stream originates on a Windows Media server that is connected to the internet or 
intranet and is rendered by Windows Media Player on an end-user's computer. To get 
from here to there, the data must be in a form that an be read by routers, modems, 
browsers and all of the other components that make up the network. A Windows Media 
server does this by streaming the data in packets. When Windows Media Player receives 
the stream, it disassembles the packets and renders the data as images ad sound. 
The rules that govern how the packets are to be assembled and disassembled are 
contained within various Internet Protocols. The Transmission Control Protocol (TCP) is 
used for transporting most types of data, such as Web pages, images, documents and 
other downloaded data. The User Datagram Protocol (UDP) is preferred for transporting 
streaming media because it allows Windows Media components greater control over how 
and when packets are sent. 
To render a stream properly, a player must receive all of the data in time to recreate the 
audio waveform and video frames. The speed with which data must be transferred for the 
player to render the media properly is called the bit rate of the stream. The one greatest 
limitation to streaming on the internet is bandwidth. Bandwidth is the maximum bit rate 
that a connection can handle, and unfortunately, the bit rate of high quality audio and 
video is far higher than the bandwidth of most internet connection. Because of the 
popularity of streaming media, however, there have been many technological advances in 
networking, compression and media delivery. 
The quality of a stream, therefore, is highly dependent on the quality and speed of tbe 
connection between server and player. The Windows Media server and Windows Media 
Player must work as a unit to regulate the flow of the stream, so that the data is received 
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by the player in time to render the media in a continuous fashion. Windows Media 
Technologies offers two methods of delivering a stream ie Unicast and Multicast. 
2.6.1.6 Unicast and Multicast Streaming 
Unicast and multicast streaming are two network transport methods that are used to 
deliver streaming content to end-users 
i) Unicast 
Unicast has a one-to-one client/server connection during which the client receives 
a distinct stream from the server. No other client has access to the stream. Each 
client has its own connection to the server and a separate content stream must be 
generated for each client requesting content from the server. 
The main advantage of a one-to-one connection is that data flows both ways 
between client and server. As the media is streamed to the client, control and 
feedback information is sent back to the server. Control information allows the 
end user to start, stop, pause and seek to different positions within a stream. 
Feedback information is used by the server to implement intelligent streaming and 
error connection. Below diagram (Figure 2-5) will show a unicast data flow : 
Server 
= - 
Unicast Data 
Flow 
Controls and 
Feedbacks 
Figure 2-5- Unicast data flow 
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ii) Multicast 
Multicast, as implemented by Windows Media technologies, is a connectionless 
data transmission method in which a server provides one stream from which many 
clients can receive data. Connectionless means that clients receive the stream but 
do not connect to the server. Because there is no connection, control or feedback 
information cannot be sent to the server. 
For each event that is multicast, only a single stream is generated. This saves 
network bandwidth and reduces the load placed on the server. To distribute a 
multicast transmission, the network must have multicast-capable routers that have 
been enabled to forward multicast packets. Most of the internet is not yet 
multicast-capable but multicast can be used on many intranets. Below diagram 
(Figure 2-6) will show a multicast data flow : 
/ -: 
Client 
D 
= Client 
/ 
D 
Client 
Multicast data / D Flow I =1 
Server 
Figure 2-6-Multicast data flow 
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2.6.3 VideoLAN 
VideoLAN is a project of a group of French students from the Ecole Centrale Paris and 
developers from all over the world. VideoLAN allows users to stream MPEG-1, MPEG- 
2, MPEG-4 and Divx files, DVDs, digital satellite channels, digital terrestial television 
channels and live videos on a high-bandwidth Ipv4 or Ipv6 network in unicast or 
multicast under many operating systems. 
VideoLAN alo features a ~ross-platform multimedia player, VLC (VideoLAN client), 
which can be used to read the stream from the network or display video read locally on 
the computer under Windows, Mac OS X, Linus, BeOS, BSD, Solaris etc. Users can use 
VLC to stream live from a camera or a webcam under Linux or using VLS (VideoLAN 
Server) to stream digital satellite channels and digital teresstial TV channels. 
2.6.4 Real 
RealVideo from RealNetwork is another pioneering Web streaming format. It is a very 
popular player, which is widely distributed and available for all major OS platforms. 
RealPlayer is up to version 8 and the latest generation codec, coupled with their 
SureStream technology, which is an automatic multi bit-rate technology that will adjust 
the streamed data rate to suit the client's connectivity. It also supported Synchronized 
Multimedia Integration Lan~uage (S~IL) which allows mixed multimedia content to be 
delivered in a synchronized way. 
The native format file format for RealMedia is a RealMedia file or .rm. You will also see 
.ram files, which tell the player where on the server to find the .rm data. RealServer is 
also available for most OS platform but is only free for a basic 25-user license. 
; 
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2.7 Active Server Pages (ASP) 
The WML and WMLScript files that are used are static and not dynamic files. This 
means that once it is created, it remains the same. While WMLScript provides 
interactivity for the user, it does not allow dynamic content to be displayed. In a truly 
dynamic W AP application, all the information would be stored in a database that is 
accessible to the web server. Once the user has input, the web server could perform 
server-side and generate a deck containing the information that is required by the users. 
The technology that allows users to do this is Microsoft Active Server Pages (ASP). 
Dynamic content generation, such is possible with ASP, has involved the following steps: 
• 
a WAP browser requests for a file from the server 
the server then generates the requested file 
the server then sends the said file to the browser 
• 
• 
ASP files will contain some 'ordinary' WML, but also contains script code (not 
WMLScript) that, when being executed, inserts the dynamic information into the file. 
Because this happens at the moment the .asp file is requested, the information being 
inserted can completely up-to-date. 
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Chapter 3 : Methodology 
3.1 Project Flow 
To explain the proposed project flow, I have chosen the 'waterfall' model or the software 
life cycle. 
The development flow for the WAP application is as follows (Figure 3-1): 
Identifying 
opportunities 
Requirement 
analysis 
Application 
Design ---i 
d+ 
Integration & 
system testing 
Operation & 
Maintenance 
Figure 3-1 - Project Flow 
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1) Identifying Opportunities and Objectives 
Many portal sites off er streaming audio and video services for accessing news and 
entertainment content on the internet from a PC. However, with the existence of 30 
systems, it will be able to provide high-quality streamed internet content to the rapidly 
growing mobile market. With this proposed project, we hope to develop a W AP video 
streaming application system. Activities in this phase consist of summarising the 
knowledge obtained, estimating the scope of the project and documenting the results. The 
output of this phase is a summary of the project overview and objectives. 
2) Requirement Analysis 
The activities involved are : 
• Capturing the requirements of the proposed project through materials both in print 
(books, articles) and online (internet) 
• Define what the application is capable of doing in order to accomplish the purpose of 
the proposed project 
• Keeping abreast of the latest technologies which are WAP related eg WAP Forum 
• Determine the software and hardware requirements in order to develop the W AP 
application in an efficient manner 
• Determine the suitable tools for the proposed application 
3) Application Design 
After completion of this project proposal which has define the overall specification in 
high-level perspective to be understood by end-user, the design phase will continue to 
define the application specification in lower level programmable modules. Information 
collected is used to accomplish the logical design of the application. This design include 
access procedures, screen interface, menu design etc. A full schedule will be prepared to 
keep track of the application development progress. 
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4) Coding 
During this phase, the modules are developed using the chosen programming language 
WML. Unit test plan will be prepared as an quality assurance plan to ensure modules are 
error free and functioning well. 
5) Integration & System Testing 
A test plan will be prepared in this phase to ensure quality plan. This test plan will 
function as a documents to keep track of all the errors that might surface and problems 
that might be encountered during testing. A part from this, all errors and problems faced 
will be rectified at this phase. 
6) Operation and Maintenance 
The final phase is basically the completion and delivery of the 'completed' proposed 
application. User guide will also be prepared to allow end user to use the application 
without any specific training. 
3.1.l The 'Waterfall' Model 
It is called 'waterfall model' because of the cascade from one phase to another. In 
principle, the result of each phase is one or more documents, which are approved ('signed 
off"). The following phase should no start until the previous phase has finished. In 
practice however, these stages overlap and feed information to each other. During design, 
problems with requirements arc identified, during coding design problems are found and 
so on. The software process is not a simple linear model but involves a sequence of 
iterations of the development activities. 
Because of the costs of producing and approving documents, iterations are costly and 
involve significant rework. Therefore, after a small number of iterations, it is normal to 
freeze parts of development, such as the specification, and to continue with the later 
development stages. Problems are left for later resolution, ignored or are programmed 
around. This premature freezing of requirements may mean that the system won't do 
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what the user wants. It may also lead to badly structured systems as design problems are 
circumvented by implementation tricks. 
During the final life-cycle phase (operation and maintenance) the software is put into use. 
Errors and omissions in the original software requirements are discovered. Program and 
design errors emerge and the need for new functionality is identified. The system must 
therefore evolve to remain useful. Making these changes (software maintenance) may 
involve repeating some or all previous process stages. 
The problem with the 'waterfall' model however is its flexible partitioning of the project 
into these distinct stages. Commitments must be made at an early stage in the process and 
this means that it is difficult to respond to changing customer requirements. Therefore, 
the 'waterfall' model should only be used when the requirements are well understood. 
However, the 'waterfall' model reflects engineering practice. Consequently, software 
processes based on this approach are still used for software development, particularly 
when this is part of a larger systems engineering project. 
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3.2 Project Consideration: 
To implement WAP-VSS, we require application with high bandwidth as it will be 
developed on wireless bearer network and terminals. The increase in bandwidth would 
result in higher power usage in the terminals, higher costs in the radio sections, greater 
use of RF spectrum, and increased network loading. Third generation (30) services 
combine high-speed mobile access with Internet Protocol (IP)-based services. But this 
doesn't just mean fast ~obile connection to the world wide web, rather whole new ways 
to communicate, access information, conduct business, learn and be entertained - 
liberated from slow, cumbersome equipment and immovable points of access. WAP has 
been designed to be as independent as possible from the underlying network 30 
technology. W AP can be expected to optimize support for multimedia applications that 
continue to be relevant. If WAP is very successful in mass-markets on 2.50 networks 30 ' 
networks may be needed purely for capacity relief. 
The operating system used by PD As are one of two types, Palm OS (3Com) or PocketPC 
(formerly called Windows CE, Microsoft). Palm OS takes up less memory, runs faster, 
and is easier to use. PocketPC easily supports colour displays, graphics, standard 
Windows packages (Word, Excel), and ot~er devices (e.g., built-in MP3 players, MPEO 
movie players). However, PocketPC takes up more memory, is slower, and more 
complicated to use. After much consideration and research, we have decided to 
implement W AP- VSS on PDAs that are running on PocketPC operating system. The _ 
main reason for choosing PocketPC operating system was we were looking compatibility 
of softwares that we will be using. It is important, as it will be able to exchange files with 
other Windows packages. To develop WAP-VSS, we will also be using other tolls by 
Microsoft ie development tools such as Microsoft Internet Information Server (US), 
Microsoft Windows 2000 Server (or Microsoft Windows NT Server 4.0), Microsoft 
Media Encoder Software Development Kit, Microsoft Mobile Explorer Emulator (MME) 
and Windows Media Player. 
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3.3 Requirements 
This section will outline the basic requirements for application development ie functional 
requirements and non-functional requirements : 
3.3.l Functional Requirements 
The functional requirements of the application consists of the following: 
i) W AP-enabled device need to be configured to access to W AP pages and to 
install microbrowsers to view WAP content 
ii) Setting-up of W AP gateway - for connection of wireless network and internet 
iii) To install streaming player to view video 
iv) To create User Module 
• Video code - Users are required to provide the particular video code they 
want to view 
• Verification - Users will also be required to re-confirm the video that they 
want to view after the video code has been provided. The title of the video 
will be displayed and users will be asked to verify if that is the correct 
video they want to view 
• Notification - Users will be notified once the downloading of the video 
images has completed and also once the internet connection has been 
disconnected. Users will also be notified as and when the server is 
unavailable. 
v) To create Display Module 
• Graphics and images display 
• "Back" button/option 
• Options arc sorted step-by-step 
• "Next" option will display the following menu items 
• "Exit" option will be available if at any point in time the user decides to 
quit and return to the previous menu. 
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3.3.2 Non-functional Requirements 
Security 
The application must provide sufficient measures to ensure the program runs smoothly 
without fear of being corrupted. Therefore, only administrators are authorised to control 
the application. This would also mean that only administrators will be able to authorise 
new users. Each user will need to log in by using user ID and password before they are 
allowed to access to the application. Data privacy and chta integrity issues should not be 
taken lightly. Administrators are not allowed to change users' to avoid any misuse of 
authority. As such, password in the database will be encrypted. A firewall system could 
be designed to protect private networks from unauthorized access. Depending on how a 
firewall is set up, it might block or affect the quality of streaming audio or video. 
Basically, a firewall is a barrier to keep destructive forces away from your property. 
Reliability 
The application should be reliable in performing its function as expected by both user and 
administrator. The application will also provide the correct video required by the users. 
The application will also identify the correct login user to give the correct access to the 
correct user. 
AvailabiJity 
The application should be available to users through their W AP-enabled devices although 
users can obtain it through the internet browser. It should also be available at all time 
unless when the server is unavailable due to unforeseen circumstances. 
Performance 
The system should be capable of multicasting. This would actually judge the capability of 
the system. No users would want a system that is not able to support multicasting. 
Whenever the users have selected their choice of video, the time waiting to view the 
movie should be as minimal as possible. Users should be able to view the selected video 
in a fraction of time after submitting their request. 
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3.3.3 Usability Design 
There are a few design constraints are expected to arise during development of 
application for a WAP browser device. However, users' experiences with an application 
may determine how critical these constraints are. As such, when developing an 
application, these factors are to be considered : 
• Who are the targeted users 
• What are the problems faced by users when using this application 
• How to solve/minimise these problem efficiently 
• Which device is more suitable for this application 
Key principles for creating usable applications : 
• Get to the value immediately- Deeply embedded information can cause the user 
to some how forget the goal and become frustrated. This frustration will cause the 
user to avoid the application in the future. Provide commonly used options 
quickly rather than requiring users to navigate deep menus. 
• Limit the application to only necessary functionality- The browser does not have 
the display and navigation capabilities of a PC. As such, while browsing on a 
handheld device, the user is looking to find or submit information in the shortest 
time fraction possible. Try to scale down the application to directly target to the 
goals of the user and do not include extras. Provide access to the most commonly 
used features through menu choices, links or options and used simple language 
when naming the options. 
• Make the application easy to navigate - Try the best possible to minimise the 
number of teps taken to access information. Eliminate or combine cards (if 
possible) without losing important information, choices or content. Try creating 
multiple paths to access information, whenever possible. 
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• Make the application consistent - Consistent applications are 'intuitive' for the 
users. That is why it is very important to make the text description as easy to 
follow/understand as possible. The list order should be logical to enable links and 
items easy to be searched. Although images and icons provide extra (and 
interesting to look at), try not to over-use them, as it would make the information 
looks messy and 'pack'. 
• A void text entry - A void queries that require users to enter long alphanumeric 
text. If this cannot be avoided, then try to use partial text searches instead. 
• Ensure accuracy of data input - Anticipate situations in which users are likely to 
make errors. As such, the application should not allow the users to continue a task 
unless the data has been input correctly and all requirements are met. 
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We have split the proposed project into 2 parts ie Part 1 which will be completed by Mr 
Chua Chun Poo and Part 2 will be completed by Ms Michele Ooi Lay Sean. However, the 
tasks for both parts will be run concurrently. This is to minimise task dependencies to 
avoid delays caused by one task waiting for another to complete, as time factor is not 
favourable. We have scheduled our project (Figure 3-2) according to the below process 
and Figure 3-3 illustrates our activities' chart: 
Meeting 
lecturer I 
seeking 
advice 
Identify 
activities 
Research 
works ... 
Preparing 
report 
Task I -Tl Task 2-T2 Task 3-T3 Task4-T4 
Figure 3-2 - Project scheduling process 
Tl - We first met up with En Zaidi on 19 August 2003, who then briefed us on the 
requirements of this thesis project. We were given the outline on how to go about 
with the project. 
T2 After informing En Zaidi of our intention of collaborating effort for this project 
and submitting our project proposal and title, we both of us had our first discussion 
on IO August 2003, whereby we have discussed on how we are to go about with 
the project. We al o segregated our responsibilities for the project. 
T3 We each started on our research via internet, books and even articles. 
U
ive
rsi
ty 
of 
Ma
lay
a
T4 - We started on our project writing as and when we have gathered enough 
information to write on for each section/chapters. TI, T3 and T4 run concurrently. 
We would seek advice from En Zaidi as and when we faced problems while 
completing the report. Both of us had discussions frequently so as to avoid any 
over-lapping information/report writing and also passing of information to one 
another. 
Dateffask t 9107103 I 02108103 I 16108103 I 30/08103 I 13109103 I 21109103 I 
Tl I I I 
T2 l I 
T3 I I 
T4 I~~ 
"'' I 
Figure 3-3 =Activities Timeline 
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3.5 Development Tools 
Streaming audio or video requires a computer system with an internet connection that can 
play the streamed files. Figure 3-4 shows the minimum system requirements needed : 
I). System Requirements a) Minimum Hardware Requirements 
b) Web browser 
c) Minimum connection speed 
2). Player and Plug-ins a) RealPlayer 
b) Quicktime 
3). Other Factors that affect a) Firewalls 
Streaming 
Figure 3-4 : System Requirements 
i) Minimum Hardware Requirements 
The system must meet the minimum requirement in order to access the 
streaming audio or video. For Windows computer, it is recommended to have 
at I cast the fol lowing : 
• 200MHz Intel Pentium processor or better 
• 32MB or more RAM 
• 56.6 Kbps or better modem 
• Full Duplex Sound card and speakers 
• 65,000 colour or better video display card 
• Windows 95, Windows 98, Windows 2000, Windows 2000 ME (final 
release version only) or Windows NT 4.0 with Service Pack 4 Un
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ii) Browser requirements 
A current version of Web browser software will be needed in order to access 
the streaming audio and video such as : 
• Netscape version 4.0 or later 
• Microsoft Internet Explorer version 4.0.1 or later 
iii) Connection Speed 
It is desirable to have a minimum connection speed of 56Kbps. A modem of 
56 K bps is a minimum requirement- a high speed Internet connection is 
optimal. Connection speed can vary depending on the time of day and level of 
traffic on the internet. 
As network or web congestion occurs, the playback quality can degrade to the 
point where the video freezes, continually rebuffers and the audio breaks up. 
The more bandwidth required by a streaming file, the more likely network 
congestion problems would occur. Better quality is possible with higher 
bandwidths, but maintaining that bandwidth for an extended period can be a 
problem. 
iv) Firewalls 
A firewall is a system designed to protect private networks from unauthorized 
access. Depending on how a firewall is set up, it might block or affect the 
quality of streaming audio or video. Basically, a firewall is a barrier to keep 
destructive forces away from your property. In fact, that's why its called a 
firewall. Its job is similar to a physical firewall that keeps a fire from 
spreading from one area to the next. If an incoming packet of information is 
nagged by the filters, it is not allowed through. With a firewall in place, the 
landscape is much different. The firewall can implement security rules. 
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3.5.1 Microsoft Windows NT Server 4.0 
Windows NT Server 4.0 is a network operating system as it posses multi purpose servers. 
Jts functionality is specific to build and deploy application faster and easier than before. It 
is used to enable testing through the use of UP.Simulator. 
Other than being a complete environment in building applications, Windows NT 4.0 is 
chosen as the development platform because it poses the following benefits : 
i) Easy to use - the user interface is friendly, has many icons that will make 
navigation between applications easier, and on top of that Windows NT looks 
similar to Windows 95 which is used widely and the can be considered a very 
stable operating system. 
ii) Security - Windows NT has a security unlike its precedent Windows 95 or 
Windows 98. One must be able to provide the correct password before being 
allowed to access/enter to the main window. 
iii) NTFS - Windows NT uses New Technology File System (NTF), which was 
specifically used with Windows NT. The advantage of using NTFS is and any 
point the system fail, then the operating system can use the transactions logs 
to undo or redo any incomplete transactions. Secondly, NTFS can recover 
from disk errors caused by bad sectors by cluster remapping. 
iv) Reliability Windows NT is more reliable compared to Windows 95 or 
Windows 98 because it uses separate memory space for different 16 bit 
applications. If one application fails, it would not affect the rest of the other 
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3.5.2 Microsoft Windows 2000 Server 
The Windows® 2000 Server operating system is designed to the value of the existing 
investments while lowering overall computing costs. Specifically, Windows 2000 Server 
is easier to deploy, configure, and use because it provides centralised, customisable 
management services to reduce TCO (total cost of ownership). Further, these 
management services work with existing management solutions and mixed-platform 
distributed networks, thus getting maximum value from current infrastructure. 
Windows 2000 Server provides services that build and deploy servers more quickly. The 
new Configure Your Server Wizard significantly reduces the time it takes to build a 
server and reduces the likelihood of error. Additional new Wizards reduce the time it 
takes to create new Web sites, create virtual directories, manage security settings, and 
manage security certificates. And, with the SysPrep utility (available in the Windows 
2000 Server Resource Kit), this can dramatically reduce the time it takes to build 
completely configured Windows 2000-based servers as compared to installing and 
configuring those same servers by hand. Another feature available through the Resource 
Kit, the Windows Script Host, includes scripts for a number of commonly used 
administrative functions, such as logon scripting. 
Windows 2000 Server allows network configuration more easily. It provides support for 
Plug and Play network adapters, significantly reducing device configuration time. It 
provides services that manage the trust relationships between domains in the 
organization, and it provides automated replication and local caching of DNS and DHCP 
information so your network is robust and responsive. Moreover, Connection Sharing 
Wizards provide an out-of-the-box network address management solution for small 
businesses. 
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3.5.3 Microsoft Internet Information Server (IIS) 
US is an internet file and application server included in the Windows NT option pack. IIS 
is user friendly because it is easy to configure and can be used alone as a web server. IIS 
also guarantees the same security, networking and administration and user functionality 
because it inherits all Windows NT features. IIS also can help administrator secure 
websites and develop and deploy server-intensive web applications. Other than that, US 
can support a variety of applications such as Common Gateway Interface (CGI), Active 
Server Pack (ASP) and Server Socket Layer (SSL). 
3.5.4 SDK 
To test and develop the WML code, one will need to install a software development kit 
(SDK) or microbrowser emulator. One should not expect to WML code without testing it 
on some kind of microbrowser, and the SD Ks are very useful for testing the WML pages 
even if WAP-enabled phones or other device are available. The SDK chose will depend 
upon variety of factors, such as the support wireless devices, the needed features and also 
personal preferences. 
3.5.4.1 Microsoft Windows Media Encoder SDK 
Windows Media Encoder is an authoring tool that produces media content in ASF. The 
processes supported by Windows Media Encoder include acquiring the content from a 
capture card or a stored file, compressing it by using both audio and video codecs; 
encapsulating it into AF formal, which includes a timeline with synchronised audio, 
video and script commands streams; and then sending it to a Windows Media server, to 
an .asf file or to both. 
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The set of interfaces in Microsoft Windows Media Encoder SDK makes it easy for a 
developer to script the behavior of the encoder itself. This is an easy way to build a 
powerful media creation application on top of Windows Media Encoder 9 Series, and is 
ideal for building batch encoding tools or simplified encoding applications for end users. 
Jn addition to that, the supported operating systems are Windows 2000, Windows 98, 
Windows XP and Windows ME. 
3.5.5 W AP Emulators 
Instead of installing an entire WAP SDK, a WAP emulator can also do the work. An 
emulator simply Jets one view the contents of the WML files as they would be seen on 
the screen of a W AP-enabled device. In many cases, a W AP SDK will provide little more 
than a WML emulator together with some example code. By using just an emulator one 
will, therefore, still be able to see the output of the WML code, and the download time 
will be much lesser. Again, while the emulators do a great job, they are however not 
prefect. 
3.5.5.1 Windows Explorer Mobile Emulator (MME) 
The Microsoft Mobile Explorer, or MME, is a sort of dual mode browser in that it accepts 
both HTML and WML code. This presents all sorts of interesting new problems such as 
when presenting the same content in either HTML or WML based on what browser is 
used, how to choose between HTML and WML when this browser supports both. This is 
not new, as the Opera browser is primarily a HTML browser, but supports WML. The 
MME docs however present the data types in the correct order, i.e, HTML before WML, 
so i r the browser detection code is correct, there should be no problems. 
Note that the MMB Emulator docs not accept textual WML code, only tokenised WML 
(aka WMLC) requiring (like all WAP devices) a gateway to do the conversion from 
WMLtoWML . 
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The MME also accepts images of the JPEG and GIF format as well as WBMPs. In 
addition, the MME sends out a HTTP header string called HTTP-DISPLAY-AREA, 
which tells the content server (web server) what the display size is. 
The MME identifies itself via the User Agent string as a Mozilla/I .22 compatible device. 
The complete id string for the MME Emulator is Mozilla/I .22 
(compatible; MMEF20;Ce11Phone ). 
When using the MME Emulator, remember that the device operates in two modes. In one 
mode the device will talk to the content server (web server) directly, and read HTML 
and/or tokenised WMLC. Accessing a resource that outputs textual WML in this mode 
will not work unless the MME Emulator is 'instructed' where to find a WAP gateway. Jn 
this mode, all WAP requests are handled by the WAP gateway, and the device now (with 
the help of the WAP gateway) accepts textual WML. 
3.5.5.2 TTcmulator 
Alternatively, TTemulator can also be used. TTemulator is free for non-commercial use 
and is a stand-alone product that can be licensed for use on the web site. TTemulator 
reads a W AP site page, converts it to HTML format and sends it back to the browser. 
This way one will be able to browse WAP sites with one's browser without having to buy 
a real WAP device. 
Application type: 
CGI, developed in ++language 
Platforms supported: 
Windows 
Solaria 
Linux 
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Features: 
• no download required for web site visitors 
• fast (only plain HTML data are transferred) 
• phone skin can be changed to suit own preference 
• location for home button can be changed 
WML elements supported: 
• forms 
• text formatting (all) 
• links (a, anchor) 
• pictures 
• variables (all, attribute for URL escaping var: e is ignored) 
• tasks (all - go, prev, refresh, noop) 
• events (all except 'onenterbackward') 
• timer 
• templates 
• user input (both tags, input and select); input tag attributes supported: name, type, 
value, title; select tag: iname and ivalue are not supported 
• WML script 
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3.5.6 Facilities Required 
The facilities that are need to carry out this W AP-VS S project are : 
• A liable and fast workstation (preferably Window 2000 with 115.0 or Windows 
NT 4.0) 
• Internet connection 
• Microsoft Project 2000 
• Microsoft Visio 2000 
• Microsoft Media Encoder SDK 
• Microsoft Mobile Explorer Emulator 
• Reference books, articles, websites on WAP, WML, WMLScript, ASP and Video 
Streaming 
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Chapter 4 : System Design 
4.1 System Process Flow 
Figure 4-1 illustrates on the system process flow for WAP-VSS : 
WAP Server 
=- - a a o a 
a a a a 
D 
EB 
I 
Raw Video 
Data 
Streaming S"'f Wob Server 
r Stmm> J 
I 
WAP-enabled Device 
Figure 4-1 : System Process Flow 
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4.1.l How the system process works? 
Firstly, the raw video data (data output in a form supported by codec) will go through a 
process to encode the data. After going through the encoder, the content would then be 
uploaded into the streaming servers - for dynamic content and to the Web servers, which 
holds the static content. The W AP server would then serve the content over a W AP 
network. 
To enable the WAP-enabled devices to access the WAP application on the Web server 
(via the internet), the WAP gateway is needed to facilitate the connection between the 
internet network and the wireless network. Once the connection is ready, the browser 
found in the WAP-enabled device would then be able to access (he internet via the 
cellular network. 
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4.2 Accessing Streamed Media 
It is very crucial to develop a technology that is fast and robust enough to handle 
streaming video clips as well as live video applications such as video conferencing and 
surveillance, over wireless networks. The architecture of a streamed media access is quite 
similar to that e-mail access service, but different technology and protocol are being used 
in the background to implement the service (Figure 4-2). 
/ / 
WAP 
Gateway 
+-- HITP ... 
Content: WML 
Application 
Server 
Figure 4-2 - Streamed media access architecture 
The streamed media (Part I) will be stored in the WAP server. The WAP server is 
connected to the WAP gateway by a 1 ITTP network. The W/\.P gateway will display the 
w AP page to the users. To retrieve the video file, the system first compresses video files 
it send to a mobile device by leaving out some data. To display the video, the receiving 
device uses a motion vector to approximate and then reinsert the missing material. 
1 lowever, mobile devices usually do not have resources to let the motion vector work as 
effectively as possible. This typically creates artifacts that yield poor-quality video. 
Current technology also transmits the material at only 4 - 7 frames per second. 
According to Troung Nyugen, a professor of electrical engineering at the University of 
atifornia, San Diego, a frame of at least 15fps is required for good quality wireless 
video. This would interpolate the new frames more accurately and completely, which 
creates fewer artifacts and at least doubles the frame rate, allowing smoother and Jess 
jerky presentations. 
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4.3 W AP Programming Model 
The W AP programming model is simply standard Web programming with a W AP 
gateway in the middle of the request/response cycle. A cell phone or other wireless 
terminal requests, in byte code, a given URL (Internet-Standard Uniform Resource 
Locator); the WAP gateway server decodes and decompresses this, then sends it to the 
appropriate origin server as an ordinary HTTP request. The process is then repeated, in 
reverse, on the response side of the cycle. 
Figure 4-3 illustrates this WAP programming model. A user presses a key on their WAP- 
enabled device. The key has a URL request assigned to it, which the client (user agent) 
passes to the W AP gateway using the W AP protocol. The W AP gateway then creates a 
normal HTTP request for the specified URL and passes it on to the origin server for 
processing. The URL may be referred to a static-fie or some form of script application. If 
a static file has been referenced, the origin server adds a HTTP header to the file. If a 
script application has been specified, then the origin server runs the application. The 
origin server returns the WML document (deck) incorporating the HTTP header or any 
output resulting from a script application. The W AP gateway then verifies the HTTP 
header and the WML content, encodes them into binary format, and creates a WAP 
response containing the WML that it sends to the client. Upon receipt of this response, 
the clients process it, and display the first card of the WML deck to the user. 
WAP applications and content use format are based on World Wide Web formats, and a 
set of standard communication protocols is used to transport content. The W AP 
microbrowser acts in the same way as a Web browser, coordinating the user interface. 
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Encoded Request Request 
I WAE 
WAE CGI 
User User 
Agent = = Agent 
D Encoded Response 
EE 
Response ,..content L::J 
Client ~ 
Gateway Origin Server 
Figure 4-3: The WAP Programming Model 
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4.4 How to create a W AP site? 
To create a WAP site, we will be using WML. I will use Notepad as an editor and name 
the file vs.wml. The WML extension indicates that it is a WML file. 
1) To start, the following line (XML prologue) are need at the top: 
<?xml version=" l .O"?> 
<IDOCTYPE wml PUBLlC "-//WAPFORUM//DTD WML 1.1//EN" 
"http://www.wapforum.org/DTD/wml_l.l.xml"> 
2) Then add the start tag : <wml> 
3) To add the first card, <card> element is need. The card will be named First, and then 
add <card id="First"> after the start tag. 
4) To display text, add the <p> element followed by "WAP-VSS" and the end with </p>. 
5) Re-write Step 4 to <p align=='center'> and followed by <b><big>WAP- 
VSS</big></b>. By doing that, the text would be aligned to the center and the text 
would be written in bold-capital letters. 
6) To end the code, add <Ip>, </card> and </wml>. 
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4.5 Application Design 
The flow of W AP-V S is as follows (Figure 4-5): 
Exit 
User 
Open W AP Browser 
Login 
No ID and Password 
Yes 
Main menu Exit 
Comedy Cartoon 
Tille 
Sci-Fi Drama 
Tille Title 
Figure 4-5 : WAP-VSS Flow 
Title Tille 
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Explanation of Figure 4-5 : 
I) The user will open the initial page via the WAP browser. 
2) To login, the user is required to enter the ID no. and password. If the user decided 
to cancel the application, Exit option is provided. 
3) Upon verification, and login into the application is successful, the Main Menu 
will be display. If verification is unsuccessful, the user be the required again to 
input the ID no. and password. 
4) At the Main Menu, the user will have the option to choose which video category 
he/she would like to view. The categories available are Comedy, Drama, Sci-Fi 
and Cartoon. 
5) Once the user selects the video category he/she wants to view, the video will 
begin to be streamed. Exit option is also available should the user does not want 
to view the videos. 
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4.6 Graphical User Interface (GUI) Design 
GUI is an important part to the end-users, as it is the end result that will be seen by the 
users. Users are not bothered how the application was developed but rather what they can 
obtain or benefit from the application. Since navigation is limited as users are have only 
the scroll up and down buttons to navigate, GUI has to be designed as attractive and user 
friendly as possible to ease navigation and reduce confusion. 
1) Figure 4-6: First Page 
WAP-VSS 
OK 
0 .___[ __.l 0 
0 0 0 0 
EXIT 
2) Figure 4-7: Second Page 
Please enter - The user is required to enter ID no. and password 
JO No. 
Password for verification 
WAl'-VSS 
OK EXIT 
0 1--C _J Q 
0 0 0 0 
This page is the first page of the application. 
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3) Figure 4-8 : Third Page 
WAP-VSS 
Main Menu 
I. Comedy 
2. Sci-Fi 
3. Drama 
4. Cartoon 
OK EXIT 
4) Figure 4-9: Fourth Page 
EXIT 
Upon verification, the Main Menu will display the 
video categories for the user to choose - Comedy, 
Sci-Fi, Drama or Cartoon 
WAP-VSS 
Sci-Fi: 
I. Terminator 
2. Matrix-Reloaded 
OK 
Upon choosing the video categories, the application 
will display a list out a list of video which are 
available for viewing. The application would then 
prepare to stream the selected video for viewing. 
Conclusion 
Application design is an important section in developing an application. It outlines how it 
functions accordingly and what is to be added into the design to make it user-friendlier. 
Therefore the proposed application will be developed based in this design as a guideline. 
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Chapter 5. S · ystem Implementation 
S.1 I ntroduction 
System · · lmplernentat · · h 
P
ro ion is t e process after the system design process Du · cess th · nng this 
, s ' e system requirements are 'transfurmed' into program codes to make the 
Ystem aw orkable software. 
Since th' . 
P
ro 18 project is joint-effort with Mr Chua Chun Poo, the system implementati cess h ion 
for th . ave been separated into two (2) parts ie Mr Chua Chun Poo will be responsible 
e video t . Wi!J b s rearnmg and setting up of the server and myself, Ms Michele Ooi Lay Sean 
e resp ib onsi le of the W AP programming and the user interface. 
S.2 D 1'h evelopment Tools Implementation 
fit·' IVAP-VSS application is developed using Openwave Phone Simulator SDK 6.2.2., 
ICrosoft W' d indows Media Technologies and Microsoft Internet Server (!IS). Some of the 
cveJopme .  nt tools are different from the tools proposed earher due to the below reasons :- 
Features enhancement I upgraded version of the tools 
Tools that provide better performance are used instead of the proposed 
tools 
s.2.1 o 1h penwave Phone Simulator SDK 6.2.2 
eo . penwave Phone Simulator is a free software development kit that makes creating 
innovati . . . . ve applications for the mobile Internet easier than ever before. This flexible and 
PoWcrfu . . . 1 programming tool features mobrle phone Simulators and includes the latest 
Version . . . 
0 
of the Openwave Mobile Browser and Openwave Mobile Messagrng chent. 
~~ . ave Phone Simulator allows content developers to wnte, test and demonstrate their 
Softwar . . . . ~ e as well as validate their mobile appbcanons that generates XHTML Mobile 
rofi1c1c . . . SS, MMS-SMIL WAP push WML or cHTML. Openwave Phone Simulator 
~tj ' ' Udcs debugging tools, sample code and documentation to help developers create 
PoWerful . apphcations for the Openwave platform. 
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without altering the other language and font settings you established with the _ 
lang argument (or, in release 6.2.2, in the Language options window). UTF8 is 
the popular UNICODE character encoding scheme. 
• Openwave Mobile Browser 6.2 now maintains more information about your 
navigation history, supporting the SDK simulator's new Tools > Forward 
command. 
• Mobile Browser 6.2.2 now supports transparent images in PNG format. 
5.2.1.2 Openwave Phone Simulator 6.2.2 Main Package 
The features in Openwave Phone Simulator 6.2.2 includes : 
• Require Windows 2000 approximately 5MB 
• Contains WAP 2.0-compliant Phone Simulator running Openwave Mobile 
Browser 6.2.2 and Openwave Mobile Messaging Client 6.2.2, with documentation 
code for creating mobile applications using XHTML/CSS and MMS-SMIL 
• Enhanced debugging with the network information window 
• Configuration U 1 for device and server settings 
• Supports connections over HTTP (no W AP gateway required) 
;.2.I.3 Installing the SDK 
)penwave SDK 6.2.2. can be installed on any computer running on:- 
• Microsoft Windows NT with Service Pack 6a 
• Microsoft Windows 2000 with Service Pack 2 
• Microsoft Windows XP with Service Pack 1 
o install Openwave SDK 6.2.2., 
Download its InstallShield package from the Openwave Developer Program Web 
site 
(http://developer.openwave.com/dvl/tools and sdk/openwave _mobile_ sdk/downl 
oad2.htm), start it and follow it on-screen instructions. 
Once the SDK is installed, the additional components, such as Openwave SDK 
6.2.2. WAP simulator plug-in also can be installed. 
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3. To install, simply download its InstallShield package from the Openwave 
Developer Program Web site and install it in the same directory as the earlier 
installed Openwave SDK 6.2.2. package. 
When the SDK is started for the first time, the SDK will sends the user's IP 
address and SDK version to Openwave to register the successful installation. 
When composing or reading a message, the Home, Go bar, and other navigation 
tools are not functional. However, user can back out of the messaging application 
by pressing the Back key. When you install the SDK with the default installation 
options, the installer creates an Openwave SDK 6.2.2 HTTP menu item in the 
Start> Programs> Openwave SDK 6.2.2 menu. You can choose this menu item 
to start the SDK in its default configuration. 
4. 
S.2.2 Microsoft Windows Media Technologies 
The two (2) components of Microsoft Windows Media Technologies which are used to 
develop WAP-VSS are Windows Media Tools and Windows Media Player. Windows 
Media Tools are used to create content and encode content into Advanced Streaming 
Format (ASF) whereas Windows Media Player is used to receive and render streams from 
a Windows Media server, play clips from a movie, render a music video hosted on a Web 
site and much more. 
S.2.2.1 Windows Media Tools 
Windows Media Tools includes the content creation and editing components of Windows 
Media Technologies. Windows Media Tools has components for authoring both live and 
on-demand content and for converting other file formats (such as WA V, A VI, QuickTime 
2·0 or earlier, and MP3) to ASF. 
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5·2·2·2 Installing Windows Media Tools 
Windows Media Tools Hardware and Software requirements are as follows :- 
r--- 
~omponent 
Minimum 
Required 
Recommended Optimal 
Processor Intel Pentium 90 
Intel Pentium II The fastest 
processor 
megahertz (MHz) 
266 MHz or later available; 
a dual 
processor configurations 
is ideal 
i-,,._ 
Memory 32 Megabytes (MB) 64MB 
128 MB or more 
~ 
Network card IO-megabit TCP/IP 
1Oil00-megabit TCP/IP 100-megabit 
TCP/IP 
Ethernet card 
Ethernet card Ethernet card 
1- 
A. vailable hard 5 MB for Windows 5 
MB for Windows 500 
MB for content 
disk space Media Tools Media 
Tools; enough creation and editing 
I 
disk space for content 
creation and editing 
~ 
Audio card Sound card compatible 
High-quality card, High-quality 
card, 
with Creative Labs 
compatible with 
compatible with Creative 
Sound Blaster 16 Creative 
Labs Sound Labs Sound Blaster Live 
Blaster 16 
Video capture Video capture card that 
ViewCast, Osprey 100, Osprey 100 video capture 
card supports Video for or 
Winnov Videurn card 
Windows 
video capture card 
Software Microsoft Windows 95 
Windows 98 or Windows 
NT 
(real-time encoding if 
Microsoft Windows NT Workstation 
4.0 with 
audio only) 
Server or Windows NT Service Pack 5 
Workstation version 4.0 
with Service Pack 4 or 
later 
1 
After setting up a computer with the minimum hardware and 
install Windows Media Tools according to the following steps :- 
1. 
2. 
software requirements, 
Install and configure the audio and video capture devices used. 
If there is an Intel Pentium III processor and wants the existing encoder to use the 
Windows Media codecs that have been optimized for the Pentium III Streaming 
SIMD Extensions, one oftbe following procedures has to be followed: 
• If Windows NT operating system version 4.0 Service Pack 4 is used, 
download and install the Intel Streaming SIMD Extension Driver from the 
site 
Web 
Intel 
Un
ive
rsi
ty 
of 
Ma
lay
a
(http://support.intel.com/ support/processors/pentiumi ii/ntdriver .htm). 
or- 
• Install Windows NT 
Service Pack 5 
3. 
(http://www.microsoft.com/NTServer/all/downloads.asp), which includes the 
Intel SIMD Extensions driver. 
Insert the Windows Media CD into the CD drive. The CD should automatically 
start and open to the default HTML page. 
When the HTML page opens, point to install it, point to Content Creation Tools, 
and then click Windows Media Tools. Select the appropriate processor and click 
wmtoo ls. exe. 
Read the End User License Agreement. Click Yes to accept the terms of the 
agreement and then click Next. 
Choose an Installation Option, and then click Next. 
Choose the directory in which the Windows Media Tools is to be installed and the 
click Finish. 
4. 
5. 
6. 
7. 
Windows Media Tools is installed in the specified directory, and a program group is 
created on the Start menu. This program group includes: 
• Windows Media Encoder 
• Windows Media Indexer 
• Windows Media Author 
The PowerPoint add-ins and Adobe Premiere plug-in are available within the target 
applications. 
After the installation is completed, the Windows Media Encoder and Windows Media 
Tools are ready to be used to create Windows Media contents. 
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.2.2.3 Windows Media Player 
vindows Media Player is a universal media player that can : 
• Play audio and video in most popular formats. Windows Media Player 
· automatically opens and plays a media file when an end user double-click a file 
icon or clicks a link in a Web page, as long as the file format has been associated 
with Windows Media Player 
• Read and perform commands scripted in an .asx (ASF Stream Redirector) file 
• Receive script commands, markers and metadata such as clip title, author and 
copyright 
• Play movie clips and music videos on a Web site . 
. 2.2.4 Installing Windows Media Player 
Vindows Media Player requirements are as follows :- 
megabit 
Ethernet 
Minimum 
Component Required Recommended Optimal 
fjrocessor Intel Pentium 90 megahertz Intel Pentium 120 MHz Intel Pentium II 
(MHz) or better 266 MHz 
flemory 16 megabytes (MB) for 32 MB or more 
Microsoft Windows 95 or 
Windows 98; 32 MB for the 
Microsoft Windows NT 
operating system 
64MB 
!: 
10 megabit TCP/IP Ethernet 100 megabit TCP/IP 100 
TCP/IP Vetwork card Ethernet card card 
card 
16-bit sound card 
Creative Labs Sound High-quality card 
Blaster compatible 16-bit compatible with 
sound card Creative Labs 
Sound Blaster 16 
'iAudio card 
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.2.2.3 Windows Media Player 
indows Media Player is a universal media player that can : 
• Play audio and video in most popular formats. Windows Media Player 
automatically open and plays a media file when an end user double-click a file 
icon or clicks a link in a Web page, as long as the file format has been associated 
with Windows Media Player 
• Read and perform commands scripted in an .asx (ASF Stream Redirector) file 
• Receive script commands, markers and metadata such as clip title, author and 
copyright 
• Play movie clips and music videos on a Web site . 
. 2.2.4 Jn. talling Window Media Player 
indows Media Player requirements arc as follows :- 
emory 16 megabytes (MB) for 32 MB or more 64MB 
Microso l Windows 95 or 
Window. 98; 32 MB lor the 
Micro. oft Wind ws NT 
operating. ystcm 
etwork card l 0 megabit TCl'/IP l~th rnct 100 megabit T 'P/lP 100 
megabit 
c.rd l~thcmct card T P/IP 
Ethernet 
card 
Compon nt 
'NJCl'SSOr 
udln C{I rd 
Minimum 
Required Recommended Optimal 
Intel Pentium 90 megahertz Intel Pentium 120 Mllz Intel Pentium II 
(MIL~) or better 266 MHz 
'rcativc Labs Sound I ligh-quality card 
Bia. tcr compatible 16-bit compatible with 
16-btt ound card 
sound card rcativc Labs 
Sound Blaster 16 
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Vldeo card 16-color display 
Internet 
......_ S~o';iiftwca-re---~WC;'.i:-n-.d-ow-s-;:9-::5-; a--;;W"e'b'b:-r-o-wse-r+W""i-nd7o_w_s--;9;;;5=-,-..w"'i,..-n'do-w--+s"W0m=-· -.d ow_s NT__J 
Ie-bit color display 16-bit color display 
with DirectDraw 
support 
such as Microsoft Internet 98, Microsoft NT Server, Workstation 4.0 
Explorer 4.01 or Netscape or Microsoft Windows with Service Pack 
Navigator 4.0 or later 
NT, Workstation version 4; 
4.0 with Service Pack 3; a Explorer 5 
Web browser such as 
Internet 
Microsoft 
Explorer version 4.01 or 
Netscape Navigator 4.0 
or later 
After setting up a computer with the minimum hardware and software requirements, 
Windows Media Player can be installed using the Windows Media CD or downloading 
from the Internet. 
I. Install a Web browser, such as Internet Explorer 4.0 I with Service Pack 1 or later 
or Netscape Navigator 4.0 or later. 
2. Insert the Windows Media CD into the CD drive. The CD should automatically 
start and open to the default HTML page. 
3. When the HTML page opens, point to install it, and then click Window Media 
Player. 
4. Select Media Player for i386 or Media Player for Alpha, and then follow the 
on-screen instructions. 
Alternatively, to instaJI Windows Media Player by downloading from the Internet and for 
the latest version, visit the Windows Media Web site at 
htlp://www.microsoft.com/win<lows/windowsmcdia/ and follow the on- crccn 
instructions to move further on. 
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S.2.2.5 Using and Configuring Windows Media Player 
Windows Media Player is used to play a variety of media files, either as a stream or a 
stored file. Windows Media Player can also be used for multimedia presentations, for 
example Windows Media Player can be embedded in a Web page to play media directly 
from the Web site. 
To control its behaviour, Windows Media Player can be configured according to users' 
preferences. 
S.2.2.6 Setting the view 
By selecting option from the View menu, end users can view for Windows Media Player. 
• Select a view. End users can select one of the three predefined view from the 
View menu : Standard, Compact or Minimal. The view determines which 
components appear in the Windows Media Player window. The Standard view is 
not customisable and displays all of the components available. 
• Turn on closed-captioned text. End users can turn on closed-captioned text by 
selecting Captions from the View menu. If a particular media file i accompanied 
by a Synchronised Accessible Media lntcrchange (SAMI) clo cd-captioned 
support file, closed-captioned text appears in a space below the video area when 
the file is played. 
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End users can customise playback options by clicking Options on the View menu and 
then clicking the Playback tab, shown in Figure 5-1. 
V.Qlooie 
Mtl ~E Mex 
,a.;lence 
L -, .. - .. /=A 
Video 
rjITT>e() 
(" Aepe~ jorev r 
r A~ind when dor"' ployong 
l:!Ndwiwe accelerlltion 
None -, -.-. ) F~U 
Figure 5-1 The Playback tab 
• Adjust volume and balanc . Under the Audio section, end u ers can change the 
volume lcv Is and balance. 
• Set th ' numb r of tim to play a m dia file. Under the Playback ection, the 
end user can sp cify whcth r to loop playback or set the number of times to play a 
clip. 
• S t the di play , iz . 'I he end user can specify the, izc to play back media fil . by 
selecting a /.O m value. 
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• Disabling hardware acceleration. The hardware acceleration slider is new in 
Microsoft Media Technologies 4.0. With this option, end users can disable 
hardware video acceleration for Windows Media Player. Disabling hardware 
video acceleration can be useful for computers that exhibit video-rendering 
problems, which appear as colour distortion or as artifacts and distorted patches in 
the video. If video playback problems are experienced, the slider can be moved 
one notch to the left, towards None. End users can continue decreasing the 
hardware acceleration for maximum compatibility with older video drivers. This 
option only applies to video being rendered by Windows Media Player; this is not 
the same option as the Windows 98 system-wide option by the same name. 
S.i.2.s Setting the default behaviour of Windows Media Player 
r Open • ,oew pl~11•1 fo1 
••• h rr1•d1• hi• pl"y•d 
p Allow tnl"'rnat "uu t() ,un1qu"'ly kft!rirll_y 
yow ~~"•t 
Figure 5-2 - The Player tab 
l!nd users can control the default behaviour of Windows Media Player by clicking 
Option on the View menu and then clicking the Player tab, shown in Figure 5-2. 
• Sp cify how to di play new clip . By setting options in the Open option 
section, end users can specify whether to open a new Windows M dia Player 
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window for each clip that is played or to play the clip in an existing window. If the 
end user chooses to open a new window for each clip, the performance might 
decrease if multiple clips arc viewed simultaneously over a slow connection. 
• Set the default view. End users can elect a default view for the Windows Media 
Player window in the View list. The views can be customised with the options on 
the Custom View tab. 
• Keep the player window on top of other windows. To always keep the 
Windows Media Player window above other windows, the user can select the 
Always on top option. This option lets the end user view other applications, such 
as a Web browser, while playing media content. 
• Set the default display size. When the Autozoom player option is selected, a clip 
is displayed using the default zoom level, which is set on the Playback tab. When 
the Autozoom player option is disabled, Windows Media Player uses the setting 
from the previous playback. 
• how controls when viewing a clip in full screen. End users can specify whether 
the player controls arc displayed when a clip is viewed in full screen by electing 
or cl aring the how controls in full screen option. 
Un
ive
rsi
ty 
of 
Ma
lay
a
S.2.2.9 Customising the Compact and Minimal views 
The Windows Media Player window contains various components that can be displayed 
or hidden. The Windows Media Player components are shown in Figure 5-3 . 
.I. ,' 
111r· 
.. !1111111 
I ~ J ll1JI 11 
llllpi11< 6 • Microsolt Woid r ~ Wind(lllllf "411tdt" Pl ' • 
Figure 5-3 - Windows Media Player components 
hnd users can choose which components to display in the ompact and Minimal view by 
Clicking Option on the View menu and then clicking the Custom Views tab, shown in 
p· . 'bl\.trc 5-4. Programmer can also define the components to display; when embedding the 
Windows Media Player control in a Web page, use HTML scripting to et the appropriate 
Propcrtic of the c ntrol. 
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Custom Views ) Advanced I Formate] 
1"1onimal 
r t:I av1g~tion a e1 
P' J;ontrols 
r i1iov;a1'i0n eo.ij 
P' Control• 
P' fi.e•k bar 
r GoTobar 
r .ll"P"".v 
P' Sjotut line 
r !a.olol>er 
r .Qispkly 
r SJeluslrne 
Figure 5-4 - The Custom Views tab 
Configuring the way streaming media is received 
End users can change settings for receiving Windows Media content by clicking Option 
on the View menu, clicking the Advanced tab, selecting treamlng Media (Window 
Media), and then clicking hangc. On the Advanced playback setting tab, hown in 
Pigurc 5-5, end users can view and set options for buffering, protocols, and proxy 
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o~ cancel 
i Use !leleult bullenng 
r. '\ll{le~ rs- eCOhd• of data 
Enable the u•e of the f0How1ng protocol• f04. receptron of Window• 
Media over a netw01.k 
P Mull.:a't 
P' J.!OP r u~egort 
f;1 !CP 
P' t!TTP r lio pro•~ 
r. U •e brow•e< proxy ••lhl'l\l• 
i Ute prOJ!Y 
i Not~ If you heve e hie open yOlJ mutt reapen ~ lor eny chenge• on thlt P"9 to te>.e elfect 
Figure 5-5 - The Advanced playback settings tab 
s.2.2.10 onflguring the buffer 
When Windows Media Player starts to receive a stream, Windows Media Player fills a 
data buffer on the client computer before rendering the media. Filling a data buffer 
Provides a surplus amount of data for rendering during brief period of network 
congestion. Wh n network congestion occurs, causing bandwidth to fall below the bit rate 
of a stream, data in the buffer ensures continuous playback. If network bandwidth 
improves and is greater than the bit rate of the content, the buffer refills. If network 
congestion is heavy and the buffer becomes depicted, the player enter a buffering tate, 
and rendering stops until the buffer refill .. 
An end user can change the am unt of time that Windows Media Player buffer by 
selecting BuU r and entering a different value in ccond of data. A higher value 
increases the tolerance to network slow downs. A lower value decreases th tirn it take 
to begin rendering content. The default buffering time of three (3) second is suitable for 
most applications, and end users should not have to change it unless frequent re-buffering 
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S.2.2.12 Associating file formats with Windows Media Player 
End users can specify the file formats to play in Windows Media Player by clicking 
Options on the View menu and then clicking the Formats tab, shown in Figure 5-6. 
[i!l llfirn:fow1 Medi~ audio file 
Iii! Window• Media audio/video fie 
G?!Vodeo file 
0Aud1olile 
De cription 
The Window Media l'e I01rne~t] 1ncWo Me• •11th .etf ~-" wm 
1.<Wrn< wmc exh:ntiont 
S.electAll 
Figure 5-6 - The Formats tab 
'l'hc Windows Media Player installation u cs passive file-as ociation rule , which means 
that if another player ha already assumed a default tile format, Windows Media Player 
Will honour this rule and not take over playback of the file format. However, the end u er 
can manually select the file formats to associate with Windows Media Player. If a check 
box appears grey, Window Media Player only partially owns the file format and may not 
Play back of this type. 
Window Media Player can play the following types of media files : 
• Micro oft Window Media format . File extensions include .avi, .a f, .a x, .wav, 
.wrna, .wm, and .wax, 
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• Moving Pictures Experts Group (MPEG). File extensions include .mpg, .mpeg, 
.mlv, .mp2, .mp3, .mpa, and .rnpe. 
• Musical Instrument Digital Interface (MIDI). File extensions include .mid and 
.rmi. 
• Apple QuickTime, Macintosh AIFF Resource. File extensions include .qt, .aif, 
.aifc, .aiff, and .rnov. 
• UNIX formats. File extensions include .au and .snd. 
5·2·3 Microsoft Internet Information Server (HS) 
IJS is an Internet file and application server included in the Windows NT option pack. US 
is user f ricndly because it i easy to configure and can be used alone as a web server. ns 
also guarantees the same security, networking and administration and user functionality 
because it inherits all Windows NT features. JlS also can help admini trator secure 
Websites and develop and deploy server-intensive web application . Other than that, IIS 
can support a variety of applications such as Common Gateway Interface ( GI), Active 
Server Pack (ASP) and ervcr Socket Layer (SSL). 
S.2.3. l Installing Internet Information erver 
5. 
lick Start, Settings, Control Panel and Add/Remove Programs application. 
Select Add/R move Windows Components. 
Under the Windows omponent wizard, select the checkbox named Internet 
In ormation ervices. 
1 hen follow the on-screen instructions to in tall, remove or add c mp ncnts to 
us. 
C:\Jn tpub\wwwroot is llS's root directory 
o locate llS after insta11ing, click the Administrative Tools icon in the ontrol 
Panel, and then the Internet Information Services icon. 
l. 
2. 
3. 
4. 
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S.2.4 Steps of System Development 
Review the system documentation 
l 
Design of the system 
l 
Code the program 
l 
Test the program 
l 
Completing the system documentation 
Figure 5-7 - System Development Flow Chart 
• Review the system 
Review the system documentation that was prepared during the earlier pha cs. 
This is to ensure that the implementation of the system runs smoothly a planned. 
• 0 ign of the y tern 
This is the procc s to show what the end result of the system would look like by 
developing logical solution to the programming problems. The logical solution i 
a step-by-step solution to a programming pattern. 
• 'ode the program 
Processes of writing program instructions that will implement the program de ign. 
If th design is drawn in a detailed manner, the coding can be accompli hed 
mechanically. 
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• Test the program 
Program is tested to ensure the program functions correctly and smoothly with 
zero errors defects before the program processes actual data and produces 
information on which user will be replying on. 
• Documentation of the system 
Completing the program is essential for the successful operation and maintenance 
of the information system. Documentation includes the system's user manual that 
may be handy to first time users. 
S.2.s Getting tarted 
The editing tools used to develop the WAP site is the Notepad. Here, a file named 
Wclcomc.wml was created. The WML extension indicates that this is a WML file. The 
WAP server uses the XML prologue to manage the compilation of WAP programs. As all 
WML programs arc based on XML, they must always begin with a valid XML prologue: 
<xml? varslnn=" 1.0"?> 
<DO 'TYPE! wml PUBLI "-//WAPFORUM//DTD WML 1.1//E " 
"http://www.wapforum.org/DTD/wmJ 1.1. l .xml"? 
1 o apcci f ya card name, we use the following : 
<card id "welcom "> 
'f'o define the action that is executed when a button is pressed, the <do clement is u d. 
The · do· clement looks like the following: 
<do typ "ace pt" label "Enter"> 
<go href""'"# , ername/> 
</do> 
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This <do> clement defines the Accept button so that it is labelled "Enter" on screen and 
When it is pressed, the card Username is displayed using the <go> element with the href 
attribute. 
To allow users choose options from a list on-screen and then display a card depending on 
the chosen button option, we use the <option> element nested within the <select> 
clement. 
<select> 
<option onpick=" http://loca lhost/W ap/D EF A ULT.WA V">song. </option> 
<option on pick=" http://Iocalhost/Wap/DevilsElbowStatePark.j pg"> Park.</ option> 
<option onpick="http://localhost/wap/GladeCreekGristmill.jpg">Galde.</option> 
</select> 
Un
ive
rsi
ty 
of 
Ma
lay
a
Chapter 6 : Application Testing 
6.1 Introduction 
Although application testing is executed after the implementation, continuous testing is 
done throughout the development and implementation of the application. The W AP 
application should be tested thoroughly to ensure that it is reliable, efficient and user 
friendly. It is very important that the user can understand by just one look on the interface 
or the layout of the application. Usually a good application is able to fulfill the user 
requirements and keep running without much error or if po ible with zero errors. 
To test the application, firstly, all cards must go through unit testing which is the simplest 
test of all, followed by module testing, which covers a wider scope of testing than unit 
testing. It takes a module and tests it out thoroughly. The result or output will be 
compared with the expected result. Then, an integration testing is performed to ensure the 
usability of the application. Furthermore, all links leading to all the modules are tested 
out. An important point to remember when naming the link is the name of the Jinks 
should be Clear and not misleading. 
Pinally, application testing is done to ensure it works as a whole. This testing is made up 
of few stages namely> 
• Integrity testing taking the application from the top, following every link, u ing 
every available options and linking whatever video data available 
• Stability testing trying to break the application by using different type of media 
files be it audio or visual 
• Us ability testing performing "cold tests" on people, who are given brief 
de cription of the application and told to 'manipulate' with the system. The e are the 
people who arc in the targeted users 
l~ach of these stages is likely to highlight areas where more 'attention' should be given. If 
it turns out that the application docs not fut fill the initial requirements, then changes need 
to be made. 
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6.2 User Acceptance Test 
The below test was done using Opcnwave Phone Simulator 6.2.2 
Dcsc 
Wclc 
ription Yes No 
ome card - the first card 
"Enter" to link to the login screen y 
-V'S login card 
field User ID y 
"Enter" to link to the next login creen 
field Password (only displays asterisks) y 
"Enter" to link to the Main Menu 
login in, Main Menu is showed y 
- - Menu ard 
inks provided : y 
'V 
edy 
ma 
iller 
"MTV" y 
Card 
inks provided: y 
II always love you 
Year Song 
"I will always love you" y 
y "I will always love you" video 
- --N- 
"New Year Song" video 
y- -- 
"New Year Song" video 
- -N- 
plication and Repeat a/I the step» until Mai11 Menu card - 
" 'orncdy" y 
y 'ard 
inks provided : 
i 
or 
'Pepsi" 
y 
Press 
w~ 
Input 
Pre s 
Input 
Press 
After 
Mftiii 
Pour] 
l. Ml 
2.Com 
3. Dra 
4.Thr 
Select 
MTV 
Two !J 
I. Jwi 
2. New 
Select 
Displa 
Select 
Di play 
Extt ap 
Select 
Co med 
Three I 
1. Pep. 
2. Nike 
3. 2 Do 
Select' 
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- 
Display "Pepsi" video N 
Select "Nike" 
y 
I-- 
Display "Nike" video 
N 
Select "2 Door" 
y 
'-- 
Display "2 Door" video 
N 
'-- Exit application and Repeat all the steps until Main menu cara 
~ 
Select "Drama" 
y 
I--. 
Dramacard 
Three links provided : 
y 
I. Park 
2. Galde 
r---- 
Select ''Park" 
y 
Display "Paik" video 
N 
Select "Gal~ 
y -- Display "Galde" video N 
Exit application and Repeat all the steps until msu« MetJu cara 
f-_ 
Select "'In ri l ler" 
- y 
'l'hrlller card 
'l'wo links provided : 
y 
I. ET 1 
2. HT2 
Select "ET J" 
v 
l)isplay "ET l" video 
N 
Select "ET 2" 
y- 
,_ ___ 
l)isplay "ET 2" video 
,_ - N 
After testing through aJJ the Jinks in the MTV, Comedy, Drama and Thriller cards, t 
simulator is unable to display our streamed video files. As such, we then treamcd 
audio. 
he 
an 
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We then run the similar test on the audio file on Openwave Phone Simulator 6.2.2. The 
cards remain unchanged except for Drama card of which we have included a streamed 
audio file named "Song" into it. 
n 
Yes No 
ard - the first card 
r" lo link to the login screen 
y 
login card 
User ID 
y 
r" to link to the next login screen 
Password (only displaysasterisks) 
y 
r" to link to the Main Menu 
in, Main Menu is showed 
y 
Card 
rovided : 
y 
a (for example) 
y 
"to link to Drama Menu 
d 
provided: 
y 
(for example) 
y 
", to link to Song video file 
g audio 
'{ 
tion 
Dcscriptio 
Welcome c 
Press "Ente 
WAP-VSS 
lnput field 
Press "Ente 
Input field 
Press "Ente 
Aller login 
Main Menu 
Four links p 
I.MTV 
2. Comedy 
3. Orama 
4. Thriller 
Select Dram 
Pre s "Enter 
Drama ar 
Three links 
I. Song 
2. Park 
3. Galdc 
Select Song 
Press "hntcr 
Di. play Son 
Exlt applica 
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Chapter 7 : System Evaluation and Conclusion 
7.t Problems Encountered and Solutions 
cm 
Lac o know c gc m 
programming 
-UWTcscarc cs via the Internet, rea mg 
reference books pertaining to WAP, WML, 
video streaming and other related 
technologies and seeking advise from our 
supervisor. Always have di cussions 
among ourselves and our supervisor 
whenever we face problems and urf 
discussion forums. 
na c to open strearnc 
phone simulator 
no p one simu ators support 
streamed video files and at the same time 
runs on OS Windows 2000 
one S1mulator cannot support 
file size more than 20KB 
tsp aymg a streame vi eo 1 e, 
we displayed a static picture file (size 
l 9.8KB) on the phone simulator 
Pfionc -simulator cannot tsp ay strcamc 
video file 
c suggestion om our supervisor was to 
find a smaller size video file and stream the 
file or to make our video files' being 
streamed in smaller packets 
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7.2 Evaluation 
Evaluation of this WAP-VSS system is a vital process in order to make it a useful and 
successful system when it is ready for deployment. WAP-VSS system is evaluated based 
on the following criteria > 
case of navigation 
design or style 
innovation 
content 
overall 
In this content, the WAP-VSS system is evaluated through the strength and constraints, as 
follows:- 
7 .2.1 trength 
Usability 
Usability refers to how "user-friendly" a system is. In addition to this, usability concerns 
the general outlook of the system. Although there is ome restrictions imposed by WAP 
and micr browsers that make designing more carefully done, at the same time, these 
restrictions can actually make it easier to enforce good design rules and produce a 
streamlined products ic without the ability to add things like enormous animated graphics, 
leaving the system with a 'clean' and simple application for exchanging textual, visual 
and audio infonnation. 
Minimum navigation by u ers 
One of the features of WAP-VSS is for every click or option that u ers have made, they 
arc provided with the information they arc looking for ic they go directly to the 
information that they required. The substantial delay when navigating between decks is 
taken into consideration when designing the application. llowcvcr, some WAP browser 
do not allow for too many options to be provided at once, and it is better to limit the 
options to the most common ones. 
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Keeping User Input to a minimum 
The key point to bear in mind is to avoid requiring user input whenever po iblc and to 
keep it simple when it is necessary becau e entering text on a mobile phone keypad can 
be a bit of chore. In some circumstance , option lists might be suitable, providing an 
intuitive way of entering data and an assurance that invalid input is a lot le likely. For 
WAP· VSS, the users arc given option of Ii sts of movie categories and also li t of movie 
title in each category. Therefore users need not have to type in the mo ie title required, 
of which users might encounter an invalid input if the titled c not match with the list in 
WAP- V S. By giving users list of options, this can also help to av u r ' time and 
allow user to view the video faster. 
Keeping Text Volume to a Minimum 
The small display that arc characteristic. of WAP us r a nt. arc really not suitable ~ r 
lengthy passages text. or a well~dcvclopcd WAP application, the types f rvice that 
arc most suitable for mobile devices tend to be those that arc not too verbos . 
Keeping the vol um of text down is som thing the developer . hould lway; con ·id r 
when de igning the WAP opplicution. 1 his docs not mean just the b ly of th tc t but 
al: o implies keeping list options brief. For cxomplc, users can roil down the mo ic tit! 
R ·" link 
listing to choo. c the movie they intend to watch instead of h sing the " 
which user. will huvc to click the stud link to go to the nc t list of titles. 
Tran. p~srency 
The system is trunsparcncy to the users, us th 'Y do not need t > know '' h r th • d t ba 
resides, how the system is structured. For · umplc, us rs do not need to know ho" to 
retrieve und insert records into the datub so. All they nc •d to do i ubmit d ta nd then 
vi w ncce sary infonnation required. 
7.2.2 LimilaHon/ 'on, cruint. 
The code written for the WAP application (WML) 1s Jimitc I in the f>llo\\in, way 
It has rninirnul error checking 
·r here i. no mca ure l I how much bytes in a WML d .ck that • .. vill b ic cpte l b) • 
• 
the current WAP browser 
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• Large bytes video or audio files will cause problems to view the video 
• rt is not implemented for maximum speed and efficiency 
• It can only be used by a single user 
• There is no help menu to guide new u .crs 
7.3 Future Enhancement 
Nothing is perfect. No doubt this system contains some omissions, errors and inaccuraci 
and did not turn out to be completely what have been propo ed earlier. De pit all th se, 
the system can be further improved and enhanced to include more featur s and functions 
to make it more interactive and attractive. 
7.3.1 nhanccmcnt to W AP application 
There arc many aspects and areas that can be enhanced to make it more acceptable by all 
mobile devices' users. omc of the enhancement that can be done includes :- 
7.3.1.I er Int rface 
Th exi. ting user interface can be made into more realistic and profc sional nd would b 
appl1cuble in the real WAP environment To spice thing. up, W 1L cript nd Java cript 
can be used together to er al a more dynamic interface. Apart from th, t, Pde ic ·'s 
cache can be used to increase efficiency of sending and retri ving data. 
reduce the amount of data traffic between th WA P device and the W P 
accomplishe. this by keeping a local store of information in the \ AP d vi e in. tcud of 
rep atedly requcs ting it from the WAP .erver. 1 his would d linitcl mak th· · tern 
is used t 
more efficient. 
7.:U.2 lntcrnotionali ing WAP 
WAP is a global specification. This 1rn.:ans people all over the world cun . p t Hi cc ss 
WAJ> content using WAP-cnublcd devices. More importantly, d velopers hould e: pect 
people all over the world to visit their WAP sit . 
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Internationalisation is important. WAP sites will be accessible from all comer of the 
world, by users expecting content in their own language, with u er agent expecting 
content in a particular format. Developers may loose a lot of potential visit r to their 
WAP site if they fail to internationalise it. Even if the WAP itc is irrelevant to people on 
the other side of the world, it may still be accc' scd by visitor· bringing their WAP device 
to the developer's country, for example a local amenities W AP site. 
W AP device manufacturers produce devices for particular markets, c p ially in the ca ·c 
of cellular phones, which arc dctcnnincd by the prevailing local communicati n protocol 
for example GSM in urope and CDMA!TDMA in Northern America. Vv'h n a WAP 
device is produced for a particular market, the device is pecialised with reg rd to natural- 
language support and transfer encodings. This is known as localisation. 
Where internationalisation is the method of making services generically applic·~bh: to all 
language, localisation is the method or tuning the intcmationali cd rvic to a particular 
location. Note that localisation isn't complete until all comp neats of intcmationulbuti n 
have been considered. Some of the coinponcnts include: 
NaturaJ.tanguage translution 
Character-encoding tronslation 
Numerical and monetary fonnuts 
Date and time formats 
ortlng ulgorithms 
'J ext direction 
What happens to a non·internationaliscd WAP site'? ht: WAP sit would prob· bl 
deliver cont nt in l~nglish using the default transfer encoduig. which 1111y be uit ible tor 
most site visitors expected to view the WAP sit but it' unrc: son hie tot: peer every 
u. er ag nt to be able to understand whatever that is deli red. Localised u r 1 cnts 
contain only enough fonts to display the rekvant local natural languages nd undcrst ml 
only u !united number of transfor encodings; ut worst, without loc Ii. tion, the content 
deli vcred by the w A p site may not be displayed at a I I. I rd velopcr think the i te may b 
viewed by u: "" and user agents exp cting content other than Engli h, then thi: is one 
area th t needs attention. modilicution. intcrnatronulisatron and lee iii uion on the W r 
itc, 
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7.3.1.3 WAP Security 
Before beginning the investigation of WAP security, it is worth noting that there is no 
such thing as a "secured-system". The phrase "secured-system" means one that cannot be 
c rtain 
compromised or accessed without authorisation. A particular sy ·tern m 
predefined security criteria in that it can be withstand nttacks of a known type. and 
therefore considered secured enough for it intended purpose. What can be aid is that no 
matter how "secured" a ystcm is, there is always the possible that "somehow" or 
" omewherc" the system would give way and be corrupted and there will always be 
"someone" who will be able to overcome the system security. 
It is only feasible to make the assertion that WAP is or is not "s cured nough" for a 
particular application when we understand : 
the security requirements of a . aid application 
the environment in which that said application is to be deployed 
the likelihood that the said application will b subje ted to attempts to 
compromise its security; and 
the nature of the attempts that is likely to be mad 
Even then the stutcmcnt is only valid until something changes the environm nt, or 
mconc di. covers u new security exposure in the network, the en ir nrncnt. the 
technologies used or the platform on which the application is deployed. 
Currently, the s1..:curity level for the developed system is still very low, 'I h re ore. futur 
enhancement and improve111cnt on the current system is import nt such is password 
encryption. Another wny to improve security is to set up a separate web crv er that run 
the WAP appl ieut1on nnd configure the server to the most secured limits p iblc, 
·1 here arc two issues with regard to security in the WAP cnvirnmncnl: 
the gutcway 
user vs device 
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The Gateway 
WAP gateway is a gateway to enable WAP-enabled device to call into and to access 
WAP application. According to rcscarche , there i a security gap in the W AP model in 
the form of WAP gateway. Because of the way WAP operates, it is not fca ible to do 
away with the gateway, therefore we need to determine what the actual risk involved and 
alternative ways of addrcs ing the risks. 
It can be argued that the WAP gateway i not actually a security ri k becau e the gateway 
vendors are aware of the issue and therefore take steps to ensure that the procc s of 
decrypting from WfLS and re-encrypting into TLS cannot b easily be done. The typical 
step taken arc to endure that : 
the decryption and re-encryption is done in memory 
keys and unencrypted data arc never saved to the disk; and 
all memory u ed as part of the encryption and decrypti n proce 1• 
cleared before being handed back to the operating sy .tern, 
'I hcrcforc, to enable real implementation of the WAP technology, it i · entirely po· iblc 
for us to host our own gateway rather than hosted by a network operator that may not be 
able to tell whos implementation it is. Whoever h sts the gateway hold the 
resp nsibility of protecting it and the datu that goes through it and also ha access 
(potentially, nt least) to all of' the data that goes through the gal way in un ncryptcd form. 
Before doing so, the implication in terms of cost has to be c nsidcrcd thoroughly. 
er v: Devlc s 
The second issue to be con. idcred with rnobil device is the issu of wh or \ hat th 
certificate is authenticating. A certificate is area. onubly larg and c rnplcx thing th t : 
validate which mobile device is entitled to access the network, and . erv s 
to climinutc al I or those mobile devices that do n t hav the required 
certificate 
provid access to data and services 
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In near future, the certificates arc going to be stored on the mobile phone and the phone 
will take care of presenting and validating certificates as and when required. While this is 
very convenient, it does have orne security imp1ications and it will not b an acceptable 
solution where : 
the mobile devices arc mobile and arc therefore carried around. Thi may 
lead to the devices being lost, left on public transport, tolen etc. 
anyone who gets hold of the mobile device can make u e of the owner' 
certificate to gain access to data or ervices, which has to be trictly 
controlled. 
The enhancement : 
one the mobile device is reported missing, the ccrtificat should be placed 
on a certi ficate revocation list to ensure that it docs not provide acce · in 
the future by someone else. 
to further validate that the current user of th authenticated device is th 
rightful owner, alteration to the system can be done, which vary fr m 
their complexity and robustness from a . impl Pl number/password 
through to a SccurclD token. 
while asking users to enter PIN numbers/password on a mobile d vice the 
necessary precautions must be taken, such as masking the number with 
asterit ks(*), blank the data, and so on. 
7 .3.1.4 Wir I .. N twork Enhancement 
Mobile networks arc growing in complexity and the cost of providing n w val -addcd 
terviccs to wireless u: crs is increasing rapidly. In order to m ct the requirements and 
needs of mobile network operators in then ar future, solution.' must be: 
Jntci{>perablc - tcnninuls from di Ifercnt manufacturer communicat with 
s rviccs in the mobile network 
, caluble mobile network opcrators arc able to scale ervic to users' 
needs 
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Efficient - provides quality service suited to the behaviour and 
characteristics of the mobile network; provide for maximum u ers for a 
given network configuration 
Reliable provides a consistent and predictable platfonn for deploying 
services 
Secure enables services to be extended over potentially unprotected 
mobile networks while still preserving the integrity of u er data; protect 
the devices and services from security problems uch a denial of 
sc rv i cc/ access 
It is expected that the next generation of WAP~ba ed mobile devices will be driven by an 
increase in network bandwidth using the technologies such as GPRS (Gen ral Packet 
Radio ervicc), UTMS (Universal Mobile Telecommunications System, IP ba cd network 
and also 30 tcchnologic . 
The next generation of WAP devices will be the increased ophisticati n of the mobile 
devices in the near future. WAP devices equipped with touch scnsiti screens arc 
emerging, which would certainly case navigation of this sort. More d anced phone and 
scrvcr~basc<l speech recognition will eliminate the need to use the keypad which is known 
a. the Jong and frustrating process. The future mobile devices will be abl to supp rt 
almost all current multimedia features. 
7.4 Concha ion 
The Wirclc. s Apphcation Protocol (WAP) is a technology linking the Int met t wire! xs 
Portable devices. It marks the dawning of the new age of wireless commerce, a mean. f 
communicating and perfonntng wireless transuctions that will rcpres nt a major chang in 
the way we live and do business. 
WAP bridges th gap betw icn the Internet and the wireless world, offcrfn • the potential 
for an unlimited range of value-added. erviccs to be delivered to us rs irresp ctive ot the 
network or device they are using. This convcrgcn<.:c of the lntcmct nd cellular tel phony, 
two of the fastest growing technologies of the last decade. will allow the transform tion 
of information on the lntemet to a fonn that can bu displayed on the r strictcd crcen 
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sizes as ociatcd with cellular phones and other portable devices such a per onal digital 
assistants (PDAs). 
WAP is the essential link between the Internet viewed through a P brow er and the 
increasing capabilities of cellular phones and other wirelc s device . ll provide a single, 
indu try-standard mechanLm for wircles application interoperability called the Wirelc 
Markup Language (WML), developed from the earlier Handhold Device Markup 
Language (HDML). WML provides a clear way for application developer and content 
Provider to create a rang of services via WAP browsers in tailed on the new gen ration 
of wireless devices. WML is supported by a scripting language called WML cript, which 
brings procedural logic to client ervices. 
Wirele s devices use WML and WML cript to produce content, and they mak optimum 
use of small displays and are designed to allow one-handed navigation. hi WAP 
content is scalable from a two-line text di. play all they way up to the more phi ticated 
full-graphics-capability screens on the next generation of smart wirelc. s de ices. 
7.4.1. The N xt Internet Explosion 
1 he J nt met has changed the way people perceive and use the power of the comput r. t t 
has led to a revolution in the wuy we communicate and do business. And ju. t a. th 
revolution is beginning to inllucncc the lives of th mainstream p pulations of most 
developed countrie., the Internet is itself on the verge of an even m r 
revolution in the way we access it. Within the n xt couple of year • our ability to ces: 
the power of the Intern ·t through wireless devices will start to become second nature a· 
new WAP-enah\cd cellular phones and computing devices start to b omc C< mmonplace. 
A wireless device's sere n can display only a few characters, its bandwidth is e trcm Jy 
limited, and entering t xt is uwkwanJ. l lowevcr, the succ ss of WAP-cn·tbl d cellular 
phone. will be driven by the fucts that users will be able to access \: P pplication 
wherever they arc and built-in billing mechumsms will ullew service providers to 
automatically cburgc th • devic 's owner for accessing services. 
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This emerging market for wireless portable devices is being driven by the cash-rich 
telecommunications vendors who sec a future as rosy for wireles commerce a the recent 
past (and present) has been for dcsktop-bascd-e-cornmcrcc. Leading telecom trailblazers 
Nokia of Finland and Motorola of the U.S. arc ramping up for the anticipated wireless 
lntcmet explosion and are now making hand cts with WAP capabilitie and oon to be 
equipped with 30 technologies, of which will soon be rolled out into the market. 
WAP will provide business with a new channel for existing and future scrvic that can 
be reached by their customers day or night wherever they go. The use. of W AP-enabled 
Portable devices arc not restricted to only content push services such as ace sing the 
latest sports results, news and weather. U crs arc now able to reserve cat at restaurants, 
theaters and hotels, and conduct transactions uch as purchasing financial service and the 
latest technology allow. users to send MMS via their cellular phones and vcn watch 
streamed NB news live. 
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WAP-VSS Access Application - U er uide 
This WAP-VSS application is a mobile application that enables u er lo view streamed 
video files using a WAP simulator. This is a simple application with ea .y-to-use 
interface. Thi user manual will guide users step-by-step on how to use th core function 
of the application. 
Sy r m rcqujrcments 
For the WAP-YS to function properly, the following n.:quir1,;mcnts ar 11,;c mmcnd ed: 
Hardware 
• 
100 Ml fz Pentium or faster processor 
128 MB of RAM (howewr, 256 MB is recommend d) 
I 00 MB hard disk space 
etwork Interlace Card with Modem/I D /l 'f\'4.1A1' to connect to Internet or 
just an Internet conm.:ction 
Display sd at 800 x 600 resolution, 16 bit colour 
• 
• 
• 
• 
Softwun· 
• Windows 2000 
• Microsoft Windows Mc<fa1 'I ool · 
Microsoft Windows Medin Player 
ll 
• 
• 
• WA P ph nc imulalor - Op mwavc Phon · imul it r .2.2. is hight. 
n.:con11ne11dcd. '1 he simulator is Ir rely u\'ail.1hk al hltp://dcvcl p r. pcnv '" e.com 
Jkploylni.t WAP-VSS pplleutfon 
I. In ert C 'D into CD ROM 
2. opy content into hard disk ( ; drive) 
1. I unch the Op -nwuve J>honc Simul uor b.2.2. 
4. Run the pplication on the simulator 
~. bit the lmulato: ii llui h 
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Fipiue lf .r-l - Welcam« ' reen 
'I his i the first sci ecn of the application. Pre s "l• nter" link to nter I th login s 1 ccn 
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Fi~11rt' UG-2 - Login r en 
I h · lJ er ID is un input field. Enter the . er ID. Pre • l·nk1 'link to nt r the I gin2 
Ct 11 
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Fig11rt' -J - Login2 r. •11 
I h Pa~swm<l is an input field. l:ntcr the pa word. ) I '' t risk " n sh wn, Pres 
"Enter" link to ent ·1 tu the Main Menu 
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P11:11rt' G-4 - Muirr U nu, r er1 
U ct will then b e dircct d to the Main M nu sere n. Fout tin 
I. MI 
2. orncdy 
3. 1)1 till'! 
'I ht ill I 
re pro\. ided : 
hoo e 1 link and pr s "I nter" to continue. ( surmn • om I .. h n cl ctcd) 
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Figure -5 - Comed • 
IJ omedy i the d sired video cutegc ry. u .cr will then b dire t d 1 the om d 
ct en. 'J hree links arc provided : 
l. Pi.::p i 
2. Nike 
3. 2 I 001 
Imo c 1 link and pr s 'Enter" to eontinu . II "Pep i 'h be n le led the displ: will 
he hown in Figur lJ( 1 6 
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P ·psi video file is being c ecute I but is unable tub di pl ycd. 
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Figure lJ 7 - Drama 
Song 
Park 
11 I rama is s ilcctcd, tht1,;~ links will b • p1 ovidc<l : 
I. 
2. 
3. <1 Id 
Choose a link und p1 .ss "Enl r" to continu . tr optil n 
howu 111 hgut1,; lJ(1 8 
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Fig11r1' l!G~9 J)isplaying · 'onf:" audiofile 
" on ,"audio file is <.lisplay4.:d. ser: will be able lo he ird th· audi ii . 
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